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INTRODUCTORY   NOTE 


The  researches  in  the  great  field  of  inner  medicine  have  so  multiplied 
in  recent  years  that  it  has  become  highly  desirable  that  we  should  have 
from  time  to  time,  in  addition  to  the  aummaries  of  pi'ogress  contained 
in  the  general  text-books  on  practice,  monographs  which  picture  more 
completely  the  status  of  our  knowledge  in  the  several  special  divisions 
of  the  subject.  In  diseases  of  the  circulatory  system  new  methods  of 
study  have  led  to  the  discovery  of  many  new  facts,  and  a  great  many 
workers  have  been  attracted  during  the  last  twenty  years  to  this  domain 
of  cardiovascular  inquiry. 

In  the  medical  clinic  at  the  Johns  Hopkins  Hospital,  Dr.  Hirsch- 
felder  has  during  the  past  few  years  occupied  himself  especially  with 
such  studies.  The  present  volume  is  an  attempt  to  epitomize  the  actual 
condition  of  the  subject  at  the  present  time,  as  viewed  from  the  stand- 
point of  an  active  investigator  of  extensive  first-hand  experience  who 
has  also  a  wide  acquaintance  with  the  literature  of  the  physiology  and 
pathology  of  the  circulatory  apparatus. 

The  clearness  and  brevity  of  the  presentation  and  the  excellent 
arrangement  of  the  material  will,  I  am  sure,  appeal  to  students  and 
practitioners  of  medicine.  It  is  no  easy  matter  adequately  to  combine 
the  most  recent  results  of  anatomical,  physiological,  pathological,  and 
clinical  studies  in  a  form  which  will  satisfy  the  critical  demands  of  the 
scientific  investigator  and  at  the  same  time  be  useful  as  a  guide  to 
the  everj'-day  practitioner.  Especial  attention  has  been  paid  in  the 
volume  to  the  practical  facts  of  diagnosis  and  treatment;  in  the  more 
theoretical  portions  there  will  be  found  evidence  of  careful,  critical 
sifting,  and  an  appreciation  of  the  distinction  between  what  is  essential 
and  what  non-essential  for  the  more  general  reader. 

The  bibliographic  references  make  no  attempt  at  completeness,  but 
have  been  chosen  with  the  idea  in  mind  of  permitting  those  who  desire 
to  do  so  to  consult  the  most  important,  and  especially  the  more  recent, 
treatises,  monographs,  and  original  articles  which  deal  with  the  various 
matters  discussed. 

A  notable  feature  of  Dr.  Hirschfelder's  book  is  the  liberality  of  illus- 
trations; the  majority  of  the  figures  are  made  from  original  drawings 
and  tracings  and  are  in  pleasing  contrast  with  the  time-worn  figures 
which  pass  from  compilation  to  compilation. 

Lewellts  F.  Barker. 
Baltimore,  May  12.  1910. 
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PREFACE 


In  the  preparation  of  this  book  it  has  been  the  writer's  aim  to  present 
fflde  by  side  the  phenomena  observed  at  the  bedside  and  the  facts  learned 
in  the  laboratory  in  order  to  show  how  each  supplements  the  other  in 
teaching  us  how  to  observe  the  patient  and  to  direct  the  treatment.  Many 
of  the  results  obtained  in  the  laboratory  have  not  yet  attained  practical 
importance  because  they  have  been  scattered  through  the  literature  and 
have  not  reached  the  eye  of  the  clinician;  but  wherever  the  clinicians  have 
looked  to  the  laboratory  or  laboratory  workers  have  looked  to  the  clinic 
for  verification  or  application  of  their  theories  the  great  pillars  of  progress 
have  been  raised.  In  accordance  with  this  idea  the  clinical  presentation 
in  each  chapter  is  preceded  by  an  introductory  section  dealing  with  the 
experimental  pathology  and  more  fundamental  principles  of  the  subject, 
which  has  been  used  as  a  basis  for  frequent  reference  in  the  clinical  dis- 
cussions. 

The  trend  of  clinical  observation  during  the  past  two  decades  has  been 
toward  more  accurate  study  of  disturbances  of  function  and  toward  the 
introduction  of  mechanical  methods  for  their  observation,  methods  of 
precision  which  tend  to  supplement  or  supplant  the  older  and  simpler 
methods  of  physical  diagnosis.  Chief  among  these  may  be  mentioned  the 
study  of  blood -pressure,  the  graphic  studies  upon  alterations  in  cardiac 
rhythm  by  means  of  the  venous  pulse,  the  ou+'ning  of  the  heart  and  vessels 
by  means  of  the  X-ray,  and  the  phonograpL  recording  of  the  heart  sounds. 
Each  of  these  subjects  has  been  reviewed  with  special  reference  to  the 
general  principles  upon  which  the  method  is  based,  in  order  to  point  out 
its  applicability,  its  limitations,  the  character  of  information  which  it  has 
yielded  in  clinical  conditions,  the  conditions  under  which  the  same  informa- 
tion may  be  gained  by  simpler  methods,  the  conditions  under  which  its 
employment  is  essential  and  those  under  which  it  is  superfluous. 

The  failure  of  the  heart  has  been  traced  through  its  varying  stages 
from  the  simple  fatigue  of  the  normal  heart  in  exercise,  through  the  stage 
of  primary  overstrain,  to  that  of  broken  compensation,  especial  attention 
being  devoted  to  the  states  of  broken  pulmonary  compensation  arising 
from  failure  of  the  left  ventricle  and  of  broken  systemic  compensation 
from  failure  of  the  right. 
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viu  ^^H  FBEFACE. 

The  pathogenesis  of  cardiac  symptoms  is  fully  (UwuMw],  with  their 
pfttliotogicul  phyMology,  occurrence*,  and  the  sj-mptomatic  treatment  for 
their  relief. 

The  general  niethods  of  trcatmcut  in  cardiac  diseasea,  dietetic,  phar« 
tnacological,  gymnaalio,  hydrotherapeutic,  and  electrirat,  have  bevn  treated 
both  an  cnipiricitl  procedures  and  us  oxpc-rimcntal  methods  to  correct 
definite  dUturbanceH  in  the  phyeiiolo/^  of  the  circulation,  ei^pedally  changes 
ID  cardiac  force,  cardiac  tonicity,  and  peripheral  ri'«i£ta&cc. 

The  chapters  upon  the  individual  organic  lesions  include  discututions 
of  pathological  nnatonty,  palhogvncsis,  pathological  phydolog}',  as  well 
aa  of  symptomatolog)',  course,  notes  of  typical  cases,  diagnosis,  treatment, 
and  progiiOKLS.  CoDifldcrable  attention  is  also  paid  to  functional  disturb- 
ances (valvular  insufficiencies,  etc.)  which  may  bring  about  conditions 
Bimilar  to  those  resulting  from  organic  changes  or  may  accompany  the 
latter.  The  Adams-Stokes  syndrome  seems  so  definitely  associated  with 
lesions  of  the  auriculovcntricular  muscle  bundles  as  to  justify  its  clsssiG- 
cation  among  conditions  due  to  organic  Icaons. 

The  congenital  heart  lesionit  tire  viewed  as  disturbances  in  cmbTyolo^c 
development  in  which  primary  malformations  or  states  in  fetal  Ufe  have 
diverted  the  blooil  current,  modifying  the  further  course  of  development 
and  producing  concomitant  secondary  malformations.  The  effect  of  these 
le»ons  upon  the  adult  cireulation  and  their  relation  to  cardiac  overstrain 
in  producing  the  syndrome  of  the  morbus  corulcus  arc  discussed,  as  well 
as  the  signs,  diagnosis,  prognoius,  and  treatment. 

Short  chapters  arc  devoted  to  the  mibjccta  of  pregnancy  in  heart 
diaeaac  and  the  effects  of  trauma  and  wounds  of  the  heart. 

Considerable  space  Is  given  to  the  purely  functional  disturbances  of 
cardiac  action,  especially  to  the  physiological  mechanisms  by  which  many 
of  them  result  from  disturbances  in  distant  organs  as  well  as  to  the  improve- 
menta  resulting  when  these  disturbances  are  corrected. 

A  great  deal  of  care  has  becEi  bestowed  by  the  writer  in  the  prepara- 
tion of  the  illustrations,  especially  upon  the  cardiosphyginographic  trac- 
ings, the  diagrammatic  representations  of  clinical  conditions  and  of  effects 
upon  the  blood  flow  in  different  parts  of  the  circulation  as  well  as  in  difler- 
ent  stages  of  the  diseaao.  When  ucccaaaiy.  figures  have  been  borrowed 
from  other  sources,  to  whom  due  credit  has  been  given, 

Since  the  aim  of  the  book  i»  not  only  to  present  the  principal  facts 
but  to  ud  the  reader  in  following  out  lines  in  which  he  i.s  e.-<pecinl!y  inter- 
ested, an  adequate  bibUography  has  been  added  to  each  chapter,  embrac- 
ing the  articles  referred  to  in  the  text. 

It  is  a  pleasant  duty  for  the  writ«r,  in  conclusion,  to  express  his  thanks 
to  Professors  Barker  and  Thayer  for  the  privilege  of  using  the  clinical 
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material  and  records  of  the  Johns  Hopkins  HoBpitaJ,  to  Professor  T.  B. 
Futcher  for  that  of  the  Johns  Hopkins  Dispensary,  and  to  his  father,  Pro- 
fessor J.  0.  HlrscMelder,  for  the  cases  at  the  City  and  County  Hospital 
of  San  Francisco;  to  Professor  F.  P.  Mall  and  Drs.  Knowcr,  Retzer,  and 
Evans  in  matters  of  anatomy  and  embryology ;  to  Professors  W.  H.  Howell, 
J.  Loeb,  and  Dr.  D.  R.  Hooker  in  physiology;  to  Professors  W.  S,  Hal- 
sted,  T.  S,  Cullen,  and  J.  M.  Slemons  in  matters  of  surgery,  gynaecology, 
and  obstetrics;  to  Professors  W,  G.  MacCallum  and  W.  Ophiils,  as  well 
as  to  Major  F.  F.  Russell,  Dr.  Lamb,  and  Dr.  Gray,  of  the  Army  Medical 
Museum,  for  the  use  of  pathological  material;  to  Professor  C.  M.  Cooper 
for  the  collection  of  radiographs;  to  Dr.  Chas.  S.  Bond  for  hia  untiring 
labors  in  the  preparation  of  photomicrographs;  to  Professor  W.  Einthoven 
of  Leyden  for  the  use  of  electrocardiograms;  to  Professor  Max  Broedel 
for  his  kind  instruction  and  suggestions  in  matters  of  illustration;  to  Dr. 
Caroline  B,  Towles  for  her  assistance  in  reading  of  proof  as  well  as  for 
many  helpful  suggestions;  and  to  Miss  Alberta  E.  Bush  for  her  care  in  the 
t^bnical  matters  pertaining  to  the  manuscript  ajid  index. 
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SYNONYMOUS  ANATOMICAL  TERMS. 


Old  TcnnmoLogy. 


tBKA)'. 


Auriculoventricular  groove. .  , 

Interventricular  aeptum 

HuBCular  septiun . . . '. 

HembnuiouB  septum 

Auricle 

Auricular  appeodii 

InterauricuUr  septum 

Columiue  cameK 

AnnuluB  ovalis 


Coronary  sulcus 

Septum  of  ventricles. 


lAtin. 


Foiechamber 

Auricle 

Septum  of  atria  . . . 

Fleshy  cords 

Ed^  of  oval  fossa . 


Intervenous  tubercle  of  Lower 
Eustachian  valve 


Valve  of  Thebesius;  coronary 
valve 

Faramina  Thebeaii 


Tricuspid  valve  {right  auri- 
culoventricular valve) 

Infundibular  cusp 

Mai;ginBl  cusp 

Septal  cusp 

Left  auriculoventricular  valve 

Corpora  Arantii 


DurtuB  arteriosus  (Botalli) . . . 

Auriculoventricular    bundle 
(Kent,  His) 


Valve  of  inferior  vena  cava. 
Value  of  coronary  sinus. . . . 


Foramina  of  the  smallest 
veins 


Tricuspid  valve. 


Anterior  cusp 

Posterior  cusp 

Medial  cusp 

Bicuspid  or  mitral  valve  .  . .  . 

Nodules  of  the  semilunar 
valves 

Arterial  duct 

Atrioventricular  bundle  (His) 


Sulcus  coronariua. 
Septum  ventriculorum. 
Septum  musculare. 
Septum  membranaceum. 
Atrium. 
Auricula. 
Septum  atriorum. 
Trabeculae  cameae. 

limbus  fossae  ovalis  (Vieus- 

senii). 

Tuberculum  intervenosum 
(Loweri). 

Valvula  venae  cavae  (infe- 

rioris,  Eustachii). 

Valvula  sinus  coronarii  (The- 

beui). 

Foramina  venarum  minim- 
arum  (Thebesii). 
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Cuspis  posterior. 
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tralis). 

Noduli  valvularum  eemilu- 
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laris. 


'Quoted  from  Barker,  L.  F.,  Anatomical  Terminology,  with  special  reference  to  the 
BNA.PhiU.,1907. 

The  Basle  Anatomical  Nomenclature  (BNA)  is  the  terminology  adopted  by  an  inter- 
national convention  of  anatomists  at  Bssle  in  1895.  for  the  purpose  of  securing  uniformity 
of  terminology.  As  it  has  not  yet  supplanted  the  old  terminology  in  clinical  usafte, 
the  latter  is  adhered  to  in  this  book,  though  the  BNA  terms  are  frequently  given  in 
parentL^aeH. 
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PART   I. 

GENERAL  CONSIDERATIONS  ANI>  METHODS  OF  DIAGNOSIS. 


I. 

PHYSIOLOGICAL  CONSIDER ATIONS. 
i-itoi-EitTiEK  OF  hi:akt  MfBCU:. 

The  heart  is  coniposerl  of  striiitcd  imiscltf-fibrcs  which  differ  anstomi- 
cally  from  thu  skclotnl  mu»:lr«  in  lieitig  alDiost  devoid  of  connective- tissue 
sheuthd  uid  from  nio^t  of  thv  skHctoI  mtiitdcs'  in  the  fnct  that  they  una»- 
tomoee  frocly  with  one  another,  forming  a  contiiiuous  meshwork  of  muscle 


& 


Fm.A.— HwrlDuMl^AirH.  xZJi.     (AtMt  Pianul.) 

tissue  (KiRH.  G  and  7).     FhysioloRicotly  b<>art,  musele  difFera  from  skeletal 
Imuflcle.  for  (])  it  is  continually  undergoinjB;  rhythmic  contxnctionH,  and 

(2),  as  Bowditch  has  shown,  every  contraction  is  maximal. 

A  great  deal  of  jierspicHity  has  been  added,  esiicciaily  t«  the  clinical 
Ivtudyof  the  vardinc  function,  by  discriminating  between  inftuencea  which 

affect  iho  cardinal   properties  of  the  cardiac  muscle  (Kngrlmann).     One 

rveogoiioa  thowc  which  affect  (1}   rhythniicity  (chronotropic  tn- 

'  Tlitr  tOQKuc  of  (ho  fro){  and  Mnut  oUmc  (otiiu  of  niuacle  aoiucnliat  rvauublo  h«Mt 
mtiaole  la  «tru«iiuv. 
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DISEASES  OF  THK  HEART  AND  AORTA. 

fluencBB);  (2)  irritatility  (bathmotropic);  (3)  conductivity 
(dromotropic)  ;  (4)  contractility  (inotropic),  aa  well  as  (5) 
tonicity  (.MnckciiKie). 

InRuenccs   improving  the*»c   propftrties   are   designated    aa   positive, 
tkoae  which  depress  them  as  negative. 

Elulnthrtlllin    , 


Subcii'lnth^ii]  - 
•amium 

tajBi  tfrli  ill 
DMpwi  Uyw - 


Fm.  T^^eotlon  thraush  iha  cnijonnliuiD  ■bowiuc  cron-ttKliva  at  llie  maid^abiM.    IKtXmi  FimmIJ 


OBlalN   OP  THE   HEART-BEAT. 

R6le  of  the  Salts. — Merunowici,  under  Ludwig'a  direction,  demon- 
strated that  the  rhythmicity  of  the  heart  depended  not  only  upon  iia 
intrinsic  characteristics  but  particularly  upon  the  action  of  the  inorganic 
Baits  present  in  the  blood  serum.  Ringer  (1882),  and  later  Howell,  showed 
that  the  untagutiistic  actions  of  potiuwiuni  and  calcium  salts  were  the 
factors  chiefly  concerned  in  determininf;  the  rhythm  of  the  heart,  while 
Loci)  and  bis  pupil,  Lioglc,  showed  that  without  the  Rodiuin  salts  it 
would  not  beat  at  all.  Accordingly,  as  Loeb  and  Howell  agree,  the  heart- 
beat can  be  maintained  only  when  these  three  salts  or  their  ions  are 
present  in  certain  delinite  proportions,  or  in  what  T.ocb  hits  termed  "a 
balanced  solution."  However,  while  RinRer  and  Howell 
believe  that  the  calcium  liberates  the  motive  power  ol 
the  cardiac  contraction,  Loeb  and  bis  pupils  believe^ 
that  this  is  done  by  the  aodium  and  that  the  calcium  and 
potassium  merely  keep  the  sodium  from  liberating  too  much. 

Their  mode  of  action  has  been  explained  by  Loeb  in  1S99  in  t)ie 
following  words; 

"  The  ralM  or  dectrolj^Us  in  gt^nvral  do  nut  enbit  In  living  liiwuBi  aa  such  ticliuivclyi 
but  arr  psirt.ly  in  cnmhjnation  with  j>mUdd>  (or  falty  acicU).    The  uilU  or  rlcclrolytM  i  ~ 
out  «iit«r  Into  this  combiiiutlon  a»  a.  whola,  but  tbraiiKb  ihoir  ioiu.    The  icrvat  Linpoiw ' 
laxux  of  UiMC  ioii-prutcid  ruiDbinuliiiTUs  (or  ao«p«)  liea  in  tlw  fftct  thnt  by  substitution  of 
one  ion  for  nnothnr,  thn  phynicAl  propcKic*  of  the  protcid  cbangc  {,t^.,  Ihtdr  Riirfnca  tei>-J 
■ion,  thoir  powur  to  absorb  w»i«r  or  tlirir  viflcosily  nr  «t4it«  of  nmtler).    We  thua  puim« 
in  th«c  ion-prolcid  or  soap  conipotiixtii  uwi-Dtiul  ruikslit  tiiMita  ot  living  mntlcr.  which  can 
be  nioditir<l  al  doircnnd  jic^rirnon.iltli?  ui  to  vnry  and  control  tbn  life  phrnoTncnn  Ibfisiodmn. 
''Lil»    plieiioin«na,    and    especially    irritability,    depend    upon 
the  |ir«»encc  in  tlic  titnuea  of  a  number  of  tbe  rariou*  metal  pro- 
teids,  or  eo*pa  (Xn,  Cs,  K.  and  Mtt)  in  definite  proporiionv.     .     .     . 
SolutioDt  oi  iittwlu  produce  rhyihnucal  oootractUiiis  only  If  Uie  musclu  cclh  contain 
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Oit-iana  in  mfGcient  numbcrn.  An  mmr  an  them  in  n  lack  of  Ca-ion*  in  the  tLwiics  Iho  Na- 
ions  an  no  lonpr  aUe  to  cauw  rhythmical  ooniractioiui.  On  ilie  otiior  liiinj,  if  we  add 
Cnpaklta  in  mBidcnl  <iiuuatity  to  (liv  .\nCI  soluiiiMi,  ii  will  no  tuoger  caum  rhylltmical  Mm* 
tractions  in  tbn  (rvah  munctr  or  Ibc  froR.  ,  .  .  It  t«  hnrdly  nccewnry  t«  mrniinn  that 
Ihiit  augi^tcd  the  )>08dl)ility  IImI  mu^iikr  contraelion  In  (wncral  u  due  to  a  sulBti:utioa 
of  Na  for  Co,  or  sict  iw«a,  in  certain  nttnpoundi  (prolcinii  or  auupij  in  Ibu  muaelu." 

The  hypotl)P8ii<  thnt  tho  main  ptiysiolo^'cal  antagonism  lies  between 
K  and  Ca  is  slated  by  Ilowell  in  the  following  words: 

"  Tbe  well-nourishod  IiMrt  contains  a  large  supply  of  coet^y-yielditig  material  wliiofa 
ii  in  a  atable  form,  no  tlutt  it  neither  diiBOciat««  •pDntancoiuily  nor  con  be  made  to  do  ao 
by  the  action  of  rxlcmal  itimuli.  It  in  pouihb  that  this  atable,  oon<dJiMOCiabl*  form  OOD* 
nsU  uf  a  oofiibination  betvcfi)  it  and  th«  potamiuio  or  the  polawdum  aalte,  aoil  tba'« 
therein  lie*  Ibc  fuactiuii;il  iuiijortanci!  of  tbe  pottwaium  cootMned  in  the  lia«ue.  TbiN 
compound  reacts  n-ich  the  ralcium  or  with  the  ciiicium  and  lodium  nalts  and  a  portion  of 
the  potttMlum  ia  replaced:  an>l  n  compound  [a  formei,l  which  U  uustable.  At  the  end  of 
line  diaMotio  pcrinil  thii  oumpound  rcucbes  u  oomlitiun  of  inilability  mch  that  it  diaco- 
ciates  spontsnco«iiily.  tci^'intt  ''i"c  to  tbe  chain  of  event*  that  culminates  in  the  normal 
syitolc.  Uefore  apuntaneuUB  diHM>ciation  occuni  it  iimy  tw  husteiiiiil  by  an  external  stimu- 
hia,  aa  wa  know  in  tho  cune  wbeu  a  niechanical  or  elcotricol  <hock  ii  applied  to  the  heart  at 
say  time  after  diastole  Ixipns." 

Any  aioRle  ion  or  sail  is  poisonous  by  itself,  but  in  the  presence  of 
certain  others  Hiay  be  beneficial.  This  vi^ry  interesting  qtie^itiun  of  "bal- 
anced ion  solutions"  has  been  extensively  investigated  by  Loeb  and 
bis  pupils,  not  only  upon  heart  but  upon  skeletal  muscle  and  upon  lower 
medusa;,  molluscs,  and  fishes. 

Even  the  mammalian  heart  can  be  readily  revived  and 
kept  treating  outside  tho  body  if  perfused  with  a  solution  containing  these 
•ubstancce  together  with  eodium  bicarbonate  (Howell)  and  saturated  with 
oxygen  (Locke's  wilution,— NaCl  0.9  per  cent.  +  CaCI,  0.024  per  cent.  + 
KCI  0.42  +  NaBCO,  O.OI  to  0.0.1  + 
dextroveU.l percent.)-  Itis necessary 
to  maintain  the  blood -pressure  at  50^- 
100  mm.  Hg.  and  also  ihc  t^jmpcra- 
ture  36'  to  37".  Kuliabko  and  others 
Uave  revived  excised  human  hearts 
many  hours  after  death.  Fibrillary 
eontractions  occasionally  set  in,  but 
may  be  stopped  by  perfusing  with 
KCI  1.0  per  cent,  for  a  few  minutes 
instead  of  Ijockc's  solution.  The 
heart  then  conies  to  a  stand-still 
and  resumes  beating  under  Lovke's 
solution. 


Fia,  B.— A[Ji»f»iu»  for  p<ir(uiiliig  ihf  msmma- 
lian  html.  A.  iturirU;  V,  vmlridc:  TAMH,, 
tAinhoiir;  T//..  Uanrmometfr;  MA?fm,  <DUioiii«t«r- 
GASCII.  tM  eh«ki  Ot,  Uuk  ot  oxy^ta. 


The  Study  of  the  excised  heart  haa  been  very  useful  both  in  testing 
the  elTect  of  drugs  and  in  simulating  conditions  of  disease;  but  the  condi- 
tiiiQB  of  circulation  are  not  exactly  comparable  to  those  within  tho  animal, 
ami  the  re^iilUi  .■<huul<l  always  be  carefully  checked  upon  tho  intact  animal 
before  assuming  them  to  bo  normal  or  drawing  any  cuncliuions  as  to 
pbarniacolof^cal  aetJon. 

Myogenic  and  Neurogenic  Theories. — Whether  the  salts  or  ions  which 
maintain  the  rliythmicity  of  the  heart*beat  do  so  by  acting  directly  ujwa 
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the  muacle  tissue  (myofrcnic),  or  whether  the  stimuli  are  first  fiietierated 
in  uervv  tissue  {neurogenic)  and  then  traiwmitlefl  to  the  niusi-le,  is  « 
question  which  hiis  been  disputed  for  centuries.  And  though  the  iM-ndulum 
hM  rci>eate(lly  8wun||;  from  one  opinion  to  the  other,  this  question  c&nnnt 
at  present  be  anHWPrccl.  It  l»  quit/-  L-ortnin  ihul  all  the  extrinsic  cardiac 
nen'es  can  lie  removed  without  stopping  the  rhythmic  contractions,  nml 
tbut  the  ganglion  celU  may  \k  stimulated  without  materially  alTccting  the 
rhjthm  ((iaskell).  Rut  the  meshwork  of  muscle-fibres  in  the  heart  is  bo 
p^mcatcd  by  a  meshwork  of  fine  nerve-fibres  that  it  has  been  imposHJblo 
to  determine  whether  the  impulse  arisen  in  the  muscle-cells  or  in  the  nerve 
endinfo^  upon  their  surfaces.  Wni.  His,  -Ir.,  huji  inileol  sliown  that  the 
heart  of  the  chick  embryo  bents  before  ncrve-fibrcs  have  entered  it  at  fill, 
but  the  possilnlity  still  remains  that  after  once  entering  the  heart  rhe 
ncr%'ee  may  take  the  initiution  of  contraction  away  from  the  adult  hearts 
muscle.  Moreover,  the  recent  experimenis  of  Carbon  and  of  Alagnus  in 
allied  ficMs  give  considerable evidenc*-  tliat  sueh  may  be  the  ease;  so  that, 
in  spite  of  its  importance  for  Iwth  the  physiology  and  the  pathology-  of  the 
heart,  neither  the  inj-ogenic  nor  the  neuwgenic  theory  of  the  hearl-lK-al 
has  been  finally  proved. 

Maximal  Contractions  and  Irritabilily. — As  tlowditrh  has  shown,  the 
heart  Ulwrutes  all  it-'s  iivailablc  energy  at  each  con  tract  inn.  which  resembles 
in  this  way  the  explosion  of  gunpowder  or  the  liberation  of  a  spring  by  a 
trigger.  Like  the  power  of  the  epring.  the  strength  of  the  ciirdide  contrac- 
tion de|)ends  upon  the  energy  stored  up.  This  energ_v  seems  to  depend 
upon  the  regeneration  of  the  eonlriictilc  i^ulistance  mentioned  above  by 
Howell.  When  the  next  contraction,  normal  or  abnormal  (ex  tr  asystole), 
occurs  soon  after  the  la«t  (early  in  diastole),  the  contraction  is  weaker  than 
the  prcceflinE,  since  it  lilierates  less  energy,  but  the  contractile  substance 
is  again  completely  destroyed  an<l  require*  iinotlier  pause  (compensatory 
pauae ,  see  page  09)  to  regenerate  it.  When  it  occurs  late,  the  contrac- 
tion is  of  alnio;<t  or  quite  original  sti-ength,  and  the  slored-upcnergj-  U  again 
liberated  completely.  Moreover,  Krlanger  has  shown  that  the  irritabiUtyof 
the  heart  inerea.seK  progre-s-tively  as  diastole  is  prolongfnl  and  as  the  musch 
becomeii  overloaded  with  the  energj'-producing  substance, 

OUIOIN    ASD   COURSE   OF  THE   CAltDlAC  lUITLSK. 

The  sinus  as  "Pace-maker"  of  the  Heart. — In  the  frog,  where  the 
cardiac  impulse  travels  slowly,  it  is  very  easy  to  sec  that  it  arises  at  the 
sinus  vcnoaus,  whieli  executes  a  contraction.  This  is  followed  by  ronirac- 
liou  of  the  auricle,  the  latter  after  an  appreciable  interval  by  a  visible  con- 
traction of  the  small  ring  of  muscle  about  the  auriculoventricular  ring 
(Bond),  and  this  in  turn  by  rontrtiction  of  the  vi-ntrielcs. 

It  is  probable  that  the  sinus  initiates  the  cardiac  rhythm,  because  it 
is  the  chamber  which,  when  isolated,  beats  at  the  fastest  rhythm  m  the 
blood-«erum.  and  hence  it  becomes  what  Krlanger  terms  "the  paee-makcr 
of  the  heart." '    Indeed,  if  the  impulse  from  the  sinus  is  blocked  by  crushing 


'  Uixler  patholoiEicsI  conHitions  and  Mped»11y  in  the  oxcisod  heart  the  ventricle  nrnj 
becotoe  more  irritaUe  and  maj'  bcMnni:  tbo  paco-maker  (rervncd  ritythm). 
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or  by  cooling  the  fflno^uricular  border,  the  impulsea  no  Ioiig>T  reach  the 
auricles,  which  must  tht-n  conlrdct  by  their  own  slower  rhythm  or  not  boat 
at  hII  (niim-fturiciilar  heart-block), 

AnAtomy  of  the  Sinus  Region  in  Mammals. — In  niun  and  other  mam- 
nalv  llio  simiH  no  longer  exists  m  u  separate  ehambor,  thou);h  in  the  earty 
Fe[nbr}'o(FiK.  24:t,  pa^o  125)  its  hamolopie,  the  mnuK  rt>unit-iit<,  i.-^  si-paratetl 
off  from  the  rest  of  the  auriculnr  cavity  by  the  KuHtschian  valve.  This 
aintM  chamber  receives  the  two  vena;  cava*  and  the  coronary  itinuK.  In 
the  course  of  developnu-iit  the  growlh  of  the  fiinus  ref^ion  doca  not  keep 
pacv  with  that  of  the  auricle,  and  it  becomes  swallowed  up  in  the  lattvr, 
HO  that  in  the  adult  the  sinua  corresponds  ruughly 
to  the  area  bound e4l  by  the  muuthH  of  the  two  venae 
eavae,  the  coronary  sinua,  and  the  interauricular 
aeptum. 


PulmDnarr  aolU  or  ulMy 


Ki«1ii  miiHrl*.  eonu* 

luicriumu 


Kiwiachiui  vBlva 


\    \ 


|>viitT<uinIi  (vn-ivinjl  Tla*ti#Bikla  1«ilm 


F>e.  •.— Tlw  BWltolu  «n<l  at  ili«  huauu  liwrt  vlcvaj  Innn  ib«  debt.    (Afur  riBnod.) 

Comparatively  little  is  known  conceniiiig  the  structure  of  thi»  impor> 
tanl  region.  The  most  careful  «tudie«  (Keith,  Ketzer,  SchOnbcrg)  arc  con- 
cerned morn  with  the  structuro  of  ihe  veno-auricular  junction  or  the  aino- 
ventricular  connections  than  with  the  structure  of  the  sinus  as  a  whole, 
or  the  sinu-auricular  bonier  which  is  included  within  the  hotly  of  the 
right  auricle. 

The  Vcno-tiuricalar  Janclion.— iScliAcilwrc  studk'il  the  miu-nuricular  junction  in  a 
larf^c  number  oi  Dormiil  and  .iliiiomul  human  hrnitu  by  nionnn  i>(  wrinl  nation*,  cueli  «efies 
bcintc  cnmiMwml  of  a(X>  to  WXl  wciions.  At  a  Icivl  10  li>  15  mm.  nbot'c  Ihc  ciHrancw  o(  tlip 
Biipniur  vcii«  cuv»  iiilo  Ihp  aurick-  Utriuui)  lie  found  llic  u»uul  iltuclun.-  of  vein  wall. 
Bdftw  ihu  level  IW  nmlin  »  Councl  lo  conCnin  icroiipa  of  ii1rin[«>,l  munrlc-libns  ivpamUHl 
fnioi  Mie  anolher  by  fat  auil  coniiectivc  tissue,    tiinav  striutMl  luuscli^^ibfCB  arieo  in  Ihe 
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vicinity  of  non-fttrialed  Gbree  but  sre  never  ooncinuouB  with  ttwtn.  Bundlw  at  iht 
fibres  )  to  I  nini.  in  diiuncter  run  tnuutrenwi.v  ncnuB  thd  vein  tunnrd  tbe  nuricli'.  gnuluallx 
convnrging  into  largpc  biindlm,  which  are  «ep3rjli»i  ftflnu  imip  annlbpr  i>y  n  liuiic  rirb  in 
lymph-  uuti  blood- vctacls.  In  tlie  uni^le  (huIcubI  rurmi'il  lM!l«««n  the  mirirle  (atriuni)  and 
VDnu  cava  Ibcae  banila  of  xlrintiyl  muitolc  bccrawr  nitich  Ibitinpr  uiid  conlnin  tiiitncmiin 
torluoilH  fibres  nswnibliiiK  Piirkinje  fibrw.  In  I.lil«  rvgion  rherr  in  n  roniililprnble  ilofovit  of 
ful,  lyni]>huid  luid  cuiuicctivi!  liuiic.  fonuJiig  a  tiiuiv  or  lest  delinite  horde r-tiiii*.  I1u^ 
iniwclo-fibit'ii  of  Ihc  auricle  (nlrium)  an;  Insritcd  in  the  connncliv«  titouc  hcrr.  T  h « 
connection  between  the  muscula  I  u  re  of  Ibe  vena  cava  and  (hat 
of  the  aurie1«  in  made  bj-  th«  numeri>Uii  mnall  bundira  of  nlrinted 
m UHcl n-f i b roa  lyiOK  jlut  beneath  the  endocardium,  nluch  pnM>  arrrmK  l.liiH  junc- 
tion and  end  in  the  itbrw  of  uurieulur  muscle.  '"In  the  niacroecojiic  prepa- 
fationc  it  in  almnut  nlwayi  readily  ii««ii  that  the  *uleuaia 
bridiced  at  ils  posterior  lateral  third  by  a  tnii«cle-hiindle  wliicli 
nNCendii  upnnrdii  Htid  buckwards  from  the  uuriele  (atrium)  lu  the 
nupnrior  vena   cava,  whttro  it   >«   at  rengt  bencd   by  fibrca  from    t  ho 


FtO^  10.^ The  4taut  ntton  of  the  h«ftrL  llivvmoAur^oulAr <ir  VMIO-rtnal  liuiiU^  »f  xif^afnT  nititH^ 
and  til*  aurrrutaiAiriuI'Vtatrifrular  or  Kitu-vmilriculur  uiu«ulr  buiidla.  CSfihitiuTii-.  r<inp-Tnif<iMl  fmm  tliv 
fitidinc*  uf  Knth»  hriUHib*rc  and  R«lw,)  A,  fU«ii  Irvtn  ttw  riflhl  •4fT«,  Th«  riot(«l  uvm  rv|>rr«cii1« 
ilie  •Iniu  nttiin ;  ili«  niriir  rvpiFaHit  Ihi  Vfcio-auricular  mUH'lr  itnindi.  V.CtS.,  mpninr  v«ia  oaiaj 
y.C.I..  infrt'oi  i-riiB  An:  Sf.  coidquf)'  •inut:  AVO„  iutiFulu(fttHa)v«ntriin]Ur  inufeln  bunilli 
<Hii>huiiilla);  TBIC,  tricii>pid  ralve;  t'Af.  pkiiillwy  louwlc  B.  Thp  nnir  rtgion  wMi  Iron  the  front. 
SI  I  T.  milnl  vslv*;  A  O,  iiDrta. 

circular  musculature  of  lh«  lower  iiurt  of  the  vein.  Thin  bundle 
ia  alnu  well  neen  inicftncopically,  but  mimeruus  otiier  .imuHer  inimclo  biindlos  atv  «ccn  u« 
well.  Il  co(ttw|>ondii  quite  well  wilb  thnt  domlird  hy  Ucith  nnd  Flack,  and  Wenckebach. 
8cli4nl)ert[  found  ihai  ilw  reeion  ut  llie  sulcus  Im  ).iiirtlciiturl\'  rich  in  Derve-6brcB, 
ganglion  cclln.  blood- vrssels.  and  lympliuid  (iBsue,  and  iit  tbHcfore  particularly  liable  to 
pathological  iiifiltralioni  and  cicatriinlion*. 

rt  iii  woithy  of  note  tliat  tiip  iiulcuit  noted  by  SohOiilx-rir  docs  not  n-pix'- 
scnt  thv  ifiiiu-iiunruliir  junction  but  tlii.-  vcnu-Mnnl  jitnction.  The  Btranda 
of  Htriated  muiitrlr  wlucb  b«  deacribcs  are  lierivod  from  ihc  Binu!<.  Thfl  sinij- 
Huriculftr  (.'<iiiii-atHul)  junction  on  Uw  oiIkt  hand  is  ai-tually  mtuated  within 
the  body  of  thi-  aurick-  (alriuni). 

RMe  of  Ihc  Sinus  In  Mammals.— There  is  a  conKidfrnblc  amount  of 
phyniolufiical  as  wvU  a^  anatotukal  i-vidoncp  tbat  in  the  adult  mammal 
&B  utII  as  in  tbe  amphibian  tbiii  id  the  iv-^on  in  ^s'lli('h  tlio  i;ni'dinc 
impuliM'  un«-s. 
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MftcWilliam  in  l$88  vrae  ab1«  to  nbow  ihnt  ttiis  in ttrrvtiiouB 
area  was  the  only  ro^iou  n  I  which  the  Applimtion  of  hcnt 
tquiekrned  and  cold  nlowcd  tho  hrnri  r  n  C  f.  At)»in  nnd  t)i0  wriKr 
[  Here  nbln  to  confinn  ihis  obtcrnition.  H.  £.  Ilvriii;;  lias  aliuwii  tliut  this  una  U 
(rflMi  lliP  bfl  lu  crow  cuiilnu'lion  iii  (l>iiie  maounnlinn  and  hum.iii  hmrtu,  itioiiRh  this  » 
Dot  itlwa>>  the  ciwr  illirMhfddcr  aixl  I'lyiitcr).  LaOKendofIT  aikI  L^hmatin  uiid  aJiM  Leon 
Fnrderic*)  slioweil  thai  evvu  iu  (lie  cxcis«<<l  heart  jmrliuiu  of  Ibi-  iiurictni  cut  off  fmm  thoii 
area  (yrniml  to  hrat  or  beat  at  n  iJoir  ifaylhm,  nhilc  ihc^  which  rpmaincd  ftlUMrhMl  to  tite 
viii'ifL  ivsfiuii  Ix^ul  H(  uboul  ibo  biiititiul  rut«.  Erlnnjin'  u.iul  BliLCkiniuui  were  able  tu  {iroducv 
hnh-ins  of  ihc  hwirt  rate  (niiu-Buricutiit  block?)  Iiy  tomion  of  (hi*  awa  in  the  oxdiwtl  heart, 
bill  like  nirwhfrldcr  anil  TCyntcr  went  iiiiabl«i  tn  prodiic*  it  by  cUiiipliiu  «xperinien(jt 
upuD  tlic^  lu^iirt  in  eilu  Ttic  mcol  (xincluaivi;  cxperiincolii  dfe  iIhhic  of  LnhDUUUi  who 
poi«mc<l  the  cp!U  in  lhi»  iirvn  by  tiinvX  nppticutiun  of  collnn  ionkrci  in  formiUin,  and 
fouiiil  ihnt  Ihc  heart  at  once  >lowc<l,  aiiriclcH  no  longer  (oilowpii  ventricles.  liiiJ  the  auriclw 
ond  vnitridw  b«ut  BiuultaiMNWiBly  luoiial  ihyituii.  see  piif v  76). 

Course  of  the  Impulse  after  Leaving  the  Sinus.  ^  From  the  riniis 
region  the  ciiniinc  iniimi.w  Inivols  to  thr-  wiilU  of  tliL-  iiuritlfs  aiid  givca 
riee  to  the  auricuUr  contraction.  It  is  aim  propagated  downward  toward 
tho  vnntricte^,  which  it  reaches  about  one-iifth  of  a  second  lat^r. 

It  L»  a  moDliy!  pojnt  at  preMtnt  whether  the  path  from  ribue  lo  ^■ontricle  Is  throu^ 
AuricuUr  tiMue  or  whctliFT  there  ia  u  direct  Kiiio-\eiitriculiir  pathway,  ua  believed  by 
Rflxer,  who  thinks  thut  the  nitriclc  in  oR  on  a  Mile  palJi  and  contract*  fiist  meicly 
berjUM!  It  b  BMnr  to  ibe  uiuw  than  is  tbo  vsntriclc.  nowevor.  Bond's  obwrralioiu 
on  ihc  rroR.  nlwiinD!;  thai  lh«  auricle  CMilmots  a  ooasiilemble  time  before  the  inu»> 
ciiluluro  of  ihc  aiiTiciilovcntricuhir  ring,  indieatcn  that  the  impuW  i>aMcs  from  Uw 
fonnrer  l«  the  httter. 

Kent,  His,  Relzcr,  Braeunig,  Keith,  and  Tawam  have  shown  that  the 
cardiac  inipulM-  b  prop»giiU-d  from  anrirlo,-*  lo  vcniriclc.-*  ihroitgh  lh«  system 
of  Purkinjc  fibivs,  which  forms  a  i  whose  Hhafl  arises  in  the  right  auricle 
at  or  near  the  .iIiium,  rtin.«  in  the  mentbranou^  .tepliim  (aurirulovi-nlrieular 
bundle)  tlownward  to  tho  muscle  .-w-pt  urn,  whore  it  divides  into  two  branclica 
which  straddle  tho  muscular  septum  and  then  pas-s  to  the  right  and  left 
Ventricles,  Within  these  chambers  the  branches)  divide  into  numerous 
.  raniificatiooti  which  lie  just  beneath  the  endocardium  and  pass  downward 
as  a  nicahwork  of  lighl-eolon-d  Iran^hicent  strtinds  tu  the  papiUarj-  mu.-scles 
and  walls  of  the  ventricles.  Occasionally  instead  of  following  the  walls 
tliey  cross  the  ventricuinr  cavity  to  the  papiUarj'  mwRcIe  as  isolated  tttraiuU 
{moderator  bands,  T.  W.  King,  Tuwunil.  In  this  bundle  also  the 
prfr^'iiee  of  numerous  nerve-fibres  (Tawara)  and  of  ganglion  cells  ((lordon 
Wilson)  renders  it  doubtful  whi-lher  the  iiiipulsi'  travels  through  nerve  or 
tnuacle.    The  slow  time  of  transmission  is  a  little  in  favor  of  the  latter. 

I  OIOBDINATIDN    OF   THE    L'AItDIAr   CIIAMKSRS. 

f  Under  all  cirrumstancei^  (except  those  mcnlioni^  on  page  67)  the 
contractions  of  both  auricles  and  of  both  ventricles  arc  absolutely  synchro- 
nous. Barker  and  Hirschfeldor  have  ithowu  that  simultaneous  coniraelions 
ot  the  two  ventricles  continue  after  the  branch  of  the  conduction  system 
to  one  (the  left  ventricle)  has  been  cut,  and  hence  the  coordination  doea 
not  depend  upon  the  uuriculoventriculur  conduction  system  but  upon  the 
ventricular  muaculature. 
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Anatomy  of  the  Venlricular  Muscle. — This  ]»  not  Kurpriining,  since,  tut 
Ltiilwij!,  Krohl,  and  .1.  B.  Ma<'('alliim  have  shown,  each  strand  of  muerle- 
fibrw  passes  from  vcntrii-ic  to  vciitrieU-,  Tht*so  miiscle-rihren  are  arranged 
in  thife  (iislinct  layers  so  plaeeti  that  they  arc  wound  up  like  a  scroll,  the 
most  suiK-rficial  layer  of  th(?  U'ft  vcntricht  penetrating  to  become  the  (lcc-pc«t 
layer  of  the  rifiht  (Fip.  II,  I,  II.  Ill),  Bcaldes  these  MacCalhim  haa  de- 
i*cribed  a  fourth  band  of  niuwele,  iiidepcndpnt  of  thn  latter,  which  sur- 
rounds  both  the  aortic  and  mitral  oniices  in  n  single  ring  of  muscle  (mitro- 
aortic  ring),  ncrows  whieh  a  septum  of  connective  tisHue  separates  the 
aortic  orifice  from  the  mitral  ring  (Fig.  11,  V).  This  hand  is  more  or  less 
homologotL»  to  the  biilbus  arteriosus  of  the  lower  vertebrates,  and  plays 
a  most  important  rdlc  in  preventing  leakn  at  the  valvular  orifices. 


Pro.  II. — Arrmanninii  of  vanirttulir  inu»lt-hbr«.  (Attci  MiiLf'ulliuu.t  I  anil  11.  lupcrnvliit 
febfwtif  (beldt  vaKrldoud  nuiu*  lUiariiwiii :  III.  dntp  Uyan  u(  il:<-  li'fr  -..'iiTriel*;  tV,  rinv  "'  uiuicl* 
nbOQt  Uie  ftortje  ami  milnl  <irt/i<vv;  V.  (litmriiih  H'prfm^littti  Ihmr  r^Jurnkn-  t-AV,  milrml  qrififr: 
RAV,  Uiempi'l  arifier:  P.* .  piilmriniii)  i"'!")' :    ^O.  mrui;    CI/',  imiirllm.    imi-i-lc:   AVB.  mricain' 

SUioJvvttirioulAT  biiDilLe;  AUKTIi\  r\at  uf  uii««la-fibr^  «urrtiuniliiig  bfjtli  iLr  Dikriic  awl  mjtrftt  vnfice* 
■ItnMwnic  rina). 


EMPTYIXG    AND    PIU,tN<I   OP    THK    HKART,    AND    MOVEMENTS 
OF    THK    \  AI.VKS. 

The  Presphysmic  Period.— The  instant  before  the  beginning  of  ven- 
tricular »y!iuilc  the  mitral  and  tricuipid  valves  arc  open,  while  the  aortic 
and  pulmonic  valves  are  closed.  When  the  ventricular  contraction  begins, 
it  at  once  rai.so.*  the  preswure  within  the  vetitriclcj*  above  that  in  the  auricles, 
causing  the  mitral  and  tricuspid  valves  to  close  with  a  snap.  There  is  thus 
a  short  interval,  the  presphygmic  (.07-.09  see.),  at  Iho  very  beginning  of 
systole,  during  which  all  four  valves  arc  closed  and  movement  of  blood 
ceases  in  all  four  chambers.  This  perimi  lasts  until  the  prc-tsure  within 
the  ventricle:*  riws  above  the  arterial  pressures  (minimal  pressure),  after 
which  the  blood  is  driven  out  during  the  rest  of  systole. 
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the  Ttolridfa.     VA  lllttOM ..  rtriiioiuttct. 


Meihod  of  RKordins  the  Volume  Curve.— Y^ikIpII  Hencicnnn  hu  reeonled  tlui 
ifiii[i[yiiii:  njiJ  tiltiiiK  of  tlie  voiilriclcM  !<>'  nicikua  of  n  fpociftji.v  cuiutruclwl  vitnline  i^ttiy*- 
rooRniph  ur  cardioriieitT  like  tliul  cf  Tip-ralwil  and  Jolmnnxoii.  iltnilcraoii'fl  canlioinnlrr 
HWi  made-  (ntiii  un  ordinary  nibtxr  bnil,  out  of  which  b  \atjse  iiindow  wan  cut  luid  then 
closnl  lieniLi^ticall)'  by  coiiieiitiriK  on  a  cur- 

(lUD    of    rublxT    lloill.       III     tllC    CCQlTf   of    thi^ 

rubber  dum  a  hole  wb«  ciiI  JiihI  larjir  cnoiijili 

torit  lofilair-liglil  in  tlii-aiiriculoventrituliir 

ipoovc.      The   licnrt    was    ihrn    pii«h«l    in 

thmugfa  the  holt  until  ihi-  rlam  (.lipjied  into 

thegnove.    The  cliiuiRw  "f  im'iwiirt?  wifhiii 

tbosirtpociri^iirroiiniiinit  thr  hrarl.  wrn'tMiiii- 

unnutBtiMl  tu  a  nioonlin^  tuiibour  thruu^li 

■  glsMi  liibr  rnnriilnl  in  (he  o|>paaiii;  iiirfaci! 

of  the  hall  {Fig.  I'J).     Dr.  C«ni«con  and  the 

■Tii^rhavt-  fouud  il  inwit  coiivKoieat  toliavtt 

(he  nconlitiK  tnnibciur  iiivprtnl,  m  that   ii|i»lrok<!S   record  tiyalnic  and   dnwii- 

fiTokes    (liaHlule.   white    a    |;eiicral    rlee  in    Iha    rarve     indicates 

diminution    in    volume,  nnd  a  general    fall    iadieatea    dilatation. 

Outflow  during  Systole— By  thia  means  Hfinknton  has  found  that 
during  sy.-tolf  ihi-  viiiliirlo)'  <!<»  not  empty  thpni[<(-lvi>s  with  m  rush  «t  tht? 
,  bc^uniiif:  of  eyiitok-,  but  that  tlic  outflow  contiuutit  (|uiU!  UDifumi  throuffli- 
out  at  icaflt  nini'-tenthH  of  (he  latter  period  (outlaAtiiiK  the  rise  of  the  art<'rinl 
ptibe^wavc)  and  bcgtuH  to  slow  only  toward  the  very  end  (slight  rounding 
of  the  crest  of  the  curve).  At  the  cessation  of  outHow  there  is  an  instant 
(luring  whieh  thi:  ventricular  jircssurf  is  fnlling,  in  wliieh  no  inflow  takes 
place,  but  thia  is  only  one  or  two  hundredths  of  a  »ceond  ami  is  difficult  to 
estiniutc  accurately.  Tiiix  iniUnnl.  <-orn.-j«pondii  to  tho  dieruliir  notch  upon 
the  aortic  pulae-wave, 

FlllinjE  of  the  Venlrlcles.— The  ventricles  then  begin  to  fill  at  a  rapid 
tind  imdorm  rate  until  they  are  almost  complett-iy  distended.  If  the 
pulse-rat«  is  rapid,  the  next  sy.stolo  lake^  place  l>efon-  the  filling  in  as,  com- 
plete iM  po«Eible,  and  cutting  ifliort  the  filling  diminishes  the  volumu  of  the 
heart;  not  only  the  total  volume,  but  the  amount  of  blood  discharged  at 
each  syHtole  (Fig.  13). 
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VUI.U11K 
OF  VKMTMlL-lfS 


/VA/Y)^ 


SbOW        NORMAL 


RAPIb 


FM.  19. — Voliinia  rarrm  of  ihn  miirirlfo  at  d'ApTHii  hmi  rsWn,     'Mnl'fini  Inun  ll«id*nen.> 
>i&OUad  iw«  thn«v  hnv  lh«nirvpof  <h«  (%pi<4l  cydr  may  W  lUiKfpoBoI  upMii  Ihr  curt'v  oorropoadlna 
tsdiStnat  nt*.     A,  quol*  ol  blixid  (oiovd  iu  b)'  luriculu  iiitolr. 

IMastole  and  Diastasis.— If.  on  the  other  hand,  the  heart  rale  is  alow 

(Fig.  I'i).  n«  after  stimulation  of  the  vagus,  lh<*  influx  begins  at  the  same 

Lrate  as  before  and  continues  uniformly  for  about  two-fiflhft  of  a  second 

'(ateep  iiscimt  of  the  eur\e)  until  the  veniriclei*  an-  dist^-nded,  after  which 

Hcareely  any  blooi)  flows  into  the  ventricleo  uo  matter  how  long  the  int«rval 
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to  the  next  beat .  The  diastolic-  period  is  thus  divided  into  two  parts:  ( I)  the 
phane  of  diastole  proper  during  which  filling  of  the  vontrielvs 
takes  pluee;  (.2)  the  pha»e  of  dinstaHiK  in  which  little  or  no  filliiift 
occurs.  The  slower  the  heart  the  gTCftt«tr  in  the  disatolie  fillinR  and  the 
lonfcer  its  duration.  The  greatest  amount  of  output  in 
unit  time  occurs  at  a  rate  which  ju.tt  allows  the  phase 
of  diastolic  filling  to  be  complete  but  in  whieh  the  next 
beat  oceufH  l>efore  diastasis  sets  in.  Any  rate  above  or  below  this  brings 
about  some  slowing  of  the  circulation. 

PofJiion  ol  Iho  Valves  in  DlasloTc— BHUtiigBrUn  (1843)  ha*  bowi  abJa  In  donionBlrato 
upon  ibc  rxri*«l  bcarl  lliiit  ihe  cusps  o(  tin-  mitral  luid  triciwpiil  vdlvea  jire  lluattil  togetlier 
by  Ihe  influx  of  bluod  ami  tlip  valvoA  cI'Mn  vponUneously  when  the  inflow  cvn»o«.  The 
writer  IiOB  lieeii  abk-  lo  sbow  Ihut  ibi-  ixeumnix  of  diiulocic  is  not  necMHHrily  ruused  t>y 
thn  valvm  being  rlnwd,  but  by  Ihci  fact  that  tlin  hrart  (ills  for  u  lime  before  ibe  wall*  an 


Flo.   M. — Ucihodi   tor   dtuodttntlac  tht   movement*  of   th*   liwrt  valv 

Baumarlcu'i  method. 


A.  GmI-i  Diathud:    B, 


ful  Upon  a  stretch,  and  ihen  tbe  pa«iv«  olasllcliy  of  Ihe  irttllt  prBveotfi  furiticr  lilling. 
t  the  vuiioun  prcMure  in  niateriiilly  iocmu»«(,  furlher  incrtuute  bi  volume  then  tokM 
plarc.  The  cioxurc  of  the  valvra  in  cnrly  clisntole  depend*  chiefly 
upon    Ihe   »  u  d  d  e  ii  n  e  h  h   both   of    the   filling   and   of   its  cesHittiun. 

A  very  prcHy  itnd  iiintniclive  ck>niotiattiilioii  of  llie  oi.wiiiiiK  !iml  closing  of  the  heart 
valvcA  liafl  been  dcviiird  by  J.  Gail  by  lui  cxperimcnl  ihciivn  in  Fig.  11,  .\,  which  can  l>o  very 
uicely  pvrfunned  upon  a  sheep'H  liearl  an  Iwughl  at  »  butcher's  Hhop. 

Tlie  left  Buricte  ie  cut  away  uiid  tlie  Imwt  of  a  Iui^l-  iliistlc  lubt?  lied  in  thn  pinep  by 
a  circular  li)t«tnre.  A  iar^e  gbii«i  lulie  i«  llinut  throiiRh  Ihe  aorta  into  the  ventricle  and 
t>(!utured  in  place.  Both  the  thiatle  tube  and  the  aortic  cuiniula  are  ceiiriuctud  with  fuu- 
Dcls  i>y  mniiiii  i>f  nihbrr  tiitx-s,  and  the  diumbcni  of  the  heart  tnay  l>e  then  completely 
Sited  with  uniri.  Tlie  i>|>tMiiiiK  and  elouiig  of  the  valves  niny  Im  broiiKhl  uboul  by  raiting 
and  lowcrinji  one  or  the  olher  of  ibi'  fiinneU,  and  nia>'  Iw  wat«lied  tliri)ii):li  tbe  nail  of  the 
bulb.  Iiuiifliciency  of  tlie  viilve  may  be  produced  by  CUtlintc  or  Rlnil.chinji[  one  of  the 
ehonin-  teiidinwp,  hut  after  tlie  expenment  hna  been  rcpauted  a  few  linieB  ipon  tlie  tame 
lieart  a  cvrlniii  amount  of  insiiincleticy  imuaIIv  »ct«  in  ■ponlonnoutlr.  'Die  Kniindi  pro- 
duced by  the  valve.*  and  blood  alrMim  iudependenlly  of  the  eoiitrticlion  can  bo  well  studied 
by  |)laclnK  the  slethoneope  upon  Huch  a  heart,  proinded  all  the  air  bus  been  renioved  from 
the  cardiac  cbaiiibera.    In  a  similar  niannor  the  phenomena  can  be  obwirvcd  in  the  ritcht 
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bfttrt.  The  chMurc  of  ihe  BOrtie  or  ptibniHiio  vultva  cttn  nUo  be  duniooilmlcd  by  ilmwing 
tbe  kIm8  tube  out  of  Hw  vmlriclc  up  mto  ibn  vc^mti,  tying  it  there  climo  to  dio  vnlvm,  and 
miling  oft  tlie  uiJIb  <>t  Iht  i-Mael  ubot-o  the  li|:Hlure. 

Still  nmplcr  »  the  olibr  mniboJ  nf  Hnuragnrtcti  (1S4JJ  of  eutlin;;  avny  tlie  aurictta 
to  expoM  llie  valvM  and  Ibxn  pouHnic  In  vatrr  from  n  bonlur  (PiC-  ''i>  ^V- 


KELAXATION    OF  THE  HEART,  ANI>   TONJCITT  Or  TUB  CARBIAC  WUWLB. 

It  hsit  been  supposed  by  some  writci^  that  tlic  diastolic  dilatntion  of 
the  heart  is  brought  about  by  some  iictivc  muscular  contraction,  eincc  tbt- 
prcTiSure  within  both  Vflntriples  becomes  nPRative,  pven  lo  tho  cxIgqI  of 
—  55  mm.  Hg.  This  iH-gativc  prt>*iurc  is  of  only  momt'ntnry  dumtion,  and 
may  be  compared  to  that  occurring  within  a  rublior  ball  when  8r)u<;ewrd 
aiid  let  go.  The  walls  of  tbe  heart  are  .'AifTiciently  rigid  and  iLrt>  emfficienlly 
l.provided  with  cWtic  fibres  to  ivsume  tlieir  )«hapc  like  a  rubber  ball,  and, 
I  ou  the  other  hand,  the  pressure  in  the  eoronaiy  arteries  temin  to  hold  them 
dtotcndixl  an  though  by  a  win*  frame.' 

The  heart  nmi^cle  is  quiescent  and  the  heart  walls  are  relaxed  during 
the  entire  period  of  diastul(^  so  that  iioith^^r  the  mo.-<t  rielieate  retarding 
levers  nor  the  most  srnsitive  palvnnomet^rs  reveal  the  slightest  Bigna  of 
pontrac tion.  Nevertheless,  as  will  be  seen,  llie  degree  of  this  diastolic  relax- 
ation of  thv  walls  varies  cotisldcrably  under  dtfTorent  cireumstnnccs  depend- 
ent upon  the  tonicity  of  the  heart  musele.  This  is  shown  by  variations 
ill  the  length  of  :4trip»  of  ranliac  muscle  under  a  constant  load,  us  well  as 
by  variations  in  the  cardiac  volume. 

Tonicily.--ToEici  ty  may  be  defined  bb  the  resistance 
of  the  heart  musele  to  stretching  in  diaatolo;  or,  less 
aveurulely.  ns  its  rliastolie  rigidity. 

The  force  which  stretches  the  heart  walls  in  diastole  is  the  pressun"  at 
which  the  hliMid  enlcrs  the  heart  from  the  great  veins,  nuniely  the  venous 
prrsmire,  so  that  mih  a  high  venous  pressure  (unless  antagoiuxcd  by  a  high 
tonicity)  they  will  be  stretched  considerably  (dilatation),  while  with  a  low 
venous  pressure  comparatively  little  blood  will  enter  and  thv  heart  will 
letnain  small.  In  all  cases  filling  will  continue  until  an 
e()  tii  libri  u  m  is  reached  between  the  venous  pressure 
and  the  cardiac  t  on  i  city,  unless  the  heart  rate  is  so  rapid  that 
tbe  filling  is  interrupli^d  by  the  next  systole.  A  high  tonicity  will,  how- 
ever, antJigonize  a  high  venous  pressure  and  prevent  overfilling. 

Moreover,  Howell  and  DonahLinn  have  shown  that  the  systolic  output 
iftf  the  heart  depends  to  a  great  extent  upon  the  amount  entering  liie  latter 
'irom  the  great  veins,  an<l  hence,  upon  th«  venous  pressure.  If  the  venous 
pressure  falls  below  a  certain  h?\'el,  the  heart  fills  Incompletely,  and  the  ven- 
tricles are  unable  to  pump  otinugh  blood  into  the  arteries  to  miuntain  the 
blood -pressme  at  the  usual  Urvcl. 

Th('  rate  of  filling  of  tho  heart  ia  accelerated  (cur^-e  of  filling  atcc|)er) 
-O^g.  15)  when  eitiier  the  venous  pretwure  U  high  or  the  tonicity  is 
low;  the  filling  is  slowed  (curve  more  oblique)  when  cither  the  tonicity  is 


■  For  a  (l*t«Ued  act«uni  of  the  \-HriuuH  tlimjries  of  the  canllac  rclaxntion,  with  fiill 
lUbUography,  roiMiilt  I-;.  Ebslnn,  IX«  DJontole  <lca  tlerwiia,  ErsebDiiMe  dei-  Phrnol., 
^xrt,  IBOJ,  iii   2AHh. 
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btgli  or  tlu>  venou8  prp^surc  is  tow.  So  that,  as  reRardo  (iUiiiR  «f  the  heart, 
n  high  tonicity  ia  equivalent  lo  »  low  v«iiou.s  pn-sMun-,  anil  conversely,  a 
low  tonicity  w  etjuiviOent  lo  a  hiph  venous  pressure  (Kig.  16), 

Influcncea  which  affect  tonicity  may  i>e  Htu<iied  objectively  in  isnlat«<l 
stripe  of  canliac  mu.-tcle  by  means  of  their  shortemng  or  )enf!:thciung.  or 
tipon  tlic  intact  heart  by  chaugcj^ 
in  the  volume  curve.  . 


Fin,  IS. — VolunW  onrvai  •hnwilia  llm  «Hrrl 
of  Wlallunn  In  VOMW  pnanur*  I  V  I')  ami  lu  U.111- 
imly  IT)  upim  thvMaal  wliicli  llis  itiilneli»ani 

fillM  during  iUB>toI«> 


V  P  5  tw. 


Fia.  10.— Volume  rurioa  aliuwiiii  ilieaffectuf 
li'W  vminiH  pmwum  or  n'  \*tgU  tnnioity  ijmn  1l>^ 
AUiinini  nf  blfK-l  ^ntvrinc  ilt«  v«iitricJflf-  (MoilLn«l 
Troifi  V.  If«id«r?ioD/^  A  fall  in  ttipmiiTU*  proiaut* 
i>  viuivitlnpt  tit  an  loervHifKl  uiaicJty.  C'Jf«raqti* 
invlHii  of  HfO  pnnur*- 


The  total  volume  of  the  heart  at  any  pven  instant  may  bo-  n-gardfil 
as  follow;!: 

Vulnni' «/ A/virt  —  voliune  or  heart  walls  -f  volumenr  blood  withiucanline  chiunbcni. 

Volume  of  walla  —  volume  ot  miun'In  +  cunmiiry  blcKid  ■!-  lynipli.  (TIip  two  lail*r 
(arlora  vnry  somrwhnl.  llioiij(h  rvlativdy  Hliiclifly.  ifie  lyinjih 
incrv:uii[ig  cmiKidmHy  in  cnriliii'^  sluaiii.) 

Volume  0/  Uood  vUJiin  thavibrrt  —  ciiii|i<i1.  at  nnch  ayHtolR  +  tilocxl  rvmaininx  at  end 
•if  nystole  (rcMidiial  blooii). 

Residual  Blood. — The  rcsiduiil  bloo<l  undergoes  great 
V  11  r  i  11  t  i  o  n  a  .  In  dilated  hearts  it  may  attain  to  several  limes  the 
amount  of  the  .-lyKtolic  oiit[nit  (<■(.  Kig.  17),  while  in  small  hearts  it  may 
be  only  a  fraction  of  the  latter.  The  systolic  output,  on  the  olher  hand, 
may  undergo  equally  large  vnrialions. 


Ficj.  17. — Diacrani  to  illu>U*r*  l)ae  pli&iixni  rn  ti:»1lllilr  ^r  Ihn  \'riitri<?l(y  in  N}-»I*>lii  itncj  djvlnl» 
•Hociftlnl  frif  h  ^'arimiuiia  m  Itmirily  <Tr  anff  ■>ntf>1i<i  imlpul  \fi.(I.K  \.  \ORU-,  ntirma^;  *.  incna*Aj; 
— ,  diiuinlthfd.     l«ns<1i  o(  heavy  bl*ek  Un*  iodicatw  iJtgrM  ■>(  uinint}', 

The  changes  in  tonicity  may  be  measured  by  the  volume  of  the  heart 
at  the  end  of  diastole,  i.e.  wIk-ii  ihe  hlliiig  ix  most  eumplete.  a  liirge  dtaatolio 
volume  representing  low  tonicity  (when  venous  pressure  and  pulse-rate  are 
constant),  a  snudl  voUime  indicating  a  high  tonicity. 

Nature  of  ChangM  In  Tonfcity. -^Porter  has  found  that  a  slrip  of  heart 
muscle  can  bi-  nuide  to  remain  ehmgaU'd  (diniini.-died  lone),  or  can  then  be 
made  to  remain  shortened  when  not  rcpciving  any  stimuli  whatever  (in- 
creatNMl  lone).     Several  degrees  of  this  permanent  !<hort«ning  can  be  super- 
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I  on  one  another  with  (treat  i*imi)arity  to  th(>  tetantiR  of  skeletal  muscle 
'("telaniis  of  toiw;."'  Porter).  BartToft  ami  Dixon  have  shown  that  the 
muscle  when  in  tone  Rives  off  mon?  VA),  than  when  at  rest,  further  support- 
ing thw  view  of  the  rolo  of  incmisc  nn<i  tJpcreaw;  in  tone. 

KacliH-s  producing  ChanKcs  in  Tonus.~-t-'.  H.  Hoffmann  has  demon- 
)<:tratcil  (hat  I  lien-  atv  two  striinnite  f«cl^  of  fibre*i  in  the  frog's  vagus.  Ouc  set 
influences  the  heart  rate  only  (chronotropic  effect),  the  other  increases  the 
Mzir  iiiiiJ  force  of  ron traction  (un;i;nientor  ofTocT)  and  also  increa«ics  the 
cardiac  tonus  but  does  not  affect  the  rate  at  all.  This  group  of  fibres  ta 
fnund  only  in  the  interani'icular  and  interventricular  septum  (i«e]ital  nerve^t) 
tn  tlw  frog.  In  other  nnimuU-  the  two  groups  of  fibrcv  puKS  side  by  side  and 
cannot  he  ilissoeiated.  though  it  i."*  frerguent  in  weak  stimulation  of  the  vagus 
U"  find  one  elTei-t  occurring  without  the  otlit-r, 

P.  I).  Cameron,  id  the  writer's  laboratory',  has  found  that  in  <logs  tl»e 
intravenouM  ad minisl ration  of  digitalis,  strophanthus.  iiitmglycerin.  aud 
calcium  !=alta  increases  cardiac  tonicity.  The  effect  of  small  (therapeutic) 
dottfts  of  the«*  dniRS  in  exerted  Hlmost  entirely  upon  the  uinic  fduvs  in  tlie 
vagus,  and  fails  to  appear  if  the  vugi  h»vc  l>ccn  cut  or  paralysed  with  atro- 
pine. I.arger  doses,  however,  exert  similar  effecta  by  direct  action  un  the 
heart  muscle.  Atropine  itself  Ulustral*-*  thesic  effects  by  cflu«mg  a  primarj* 
depression  of  tonus  aa  the  vag^  become  paralyxeil,  which  is  followed  by  nn 
incicase  in  tonicity  from  <Iin?ct  aittion  on  Ow  heart  muscle.  Putaaaium 
saltn,  asphyxia,  formic  acid,  adrenalin  depress  tonicity,  .\conite  in  thera- 
peutic do!«*s  uffecij*  rate  more  than  tonus  in  the  ilog. 

Since  the  exact  volume  of  the  heart,  cannot  I>e  determined  clinically, 
the  area  of  llie  cardiac  shadow  in  diiistole  fumislies  the  best  index  of  ihe 
tonus,  especially  when  combined  with  study  of  the  venoim  prc-wurc.  C^jm- 
paratively  little  investigation  has  been  carried  on  in  this  field.  Moriiz  and 
Uellen  have  shown  that  exercise  usually  inereaites  lonu.-'  in  healthy  per- 
sons. The  study  of  tonus  has  niso  proved  of  value  in  the  study  of  exercise 
and  in  the  controlling  of  hydrotherapy  and  drug  treatment.-^,  an  well  as  in 
the  study  of  myocardial  insulFieieucy. 


ACTION  or  THK  CARPIAC  NER\TA 

The  heart  rate  is  determined  by  action  of  the  vagus  and  accelerator 
nerves,  and  particularly  by  the  tonic  activity  of  the  centrt^s  near  the  cnlamus 
scriptorius  of  the  medulla:  the  former  nerve  slows  ih_  heart  (inhibitory 
effeet),  towers  the  blood -pressure  (depressor  effect),  and  diminishes 
the  conductivity  (negatively  dromotropic  effect)  from  auricle 
(fttrium)  to  ventricle;  the  latter  quickens  the  heart  (accelerator 
leffect).  incrc.iscs  ihc  force  of  the  contraction  and  cardiac  tonus 
(augmentor).  and  improves  conductivity  (liaylisa  and  Starling).  In 
some  cases  .stimulation  of  the  accelerators  may  revive  n  heart  that  has 
oeased  to  beat  (llering). 

Both   vagi  and  accelerators    are   normally  in  tonic 

ifcctlvity.     Reflex  quickening  of  the  pidw-rate,  as  from  emotion,  pain, 

'sensation,  and  other  reflex  causes   (Kcid   Hunt),  and   moderate  exercise 

(Bering  and  Bnwen),  is  due  partly  to  diminution  of  tonic  activity  of  the 
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va^.  partly  to  direiit  Ktiniulation  of  tbo  accclcmtoni  (Houkvr);  while  thv 
ncreleration  afUr  violpnt  exerciflp  is  due  to  Htimulalion  of  the  acreJeratora 
(Hi-ring,  Boivi'iO.  Acedcratiuii  upoii  mild  excrci-s-  tan  also  bo  obtained 
in  patients  whose  vagi  are  made  inactive  by  O.-l  to  I.O  mR.  d  Ju  to  j'a  rf.) 
utropino  (Hirechfclder).  On  thi*  other  hand,  oxercise  <;»U!*<hI  no  accck-ni- 
tion  but  a  slight  slowing  of  the  pulse  in  a  dog  from  which  Fricdenthal  had 
rcmov(-d  nil  iho  cardiac  nerves. 


rid.  18. — Orisln  Uid  wuneof  Hi*  nrdiie  n«rvt*,  uid  cutuieoiurti'ixi.ijiiou  :•!  lin'  •'r3rrr>tioDit1o 
liranrhm.    tScli«iiMlic;  molilleil  troin  OoujtiM  Puw«U  mul  <iiti»oB.)    MOT  SK.\S.  uuein  o(  ilia  ifttroiil 
<ino(or>  Bml   ■Hi-TYni    (•rnimry)  lilim  ol  tha  viau*;    t'  I,  3.  3.  4.  A.  iv.  7. 1^  ui^l  T  \.i.3,  *.A.'\,?,K 
FcrvlFni  und  ihonrie  I'llonall  <piiuil  Dcrvn  kiid  titvir  r^uuiiwu*  dinxlbuilon;  SCG,  tl(Xl.  Il'li.  «ipcr»>r. 
iiiuliil*.  luiil  itifnriur  cervical  cknclik;    HEC  LAH.  rncuirent  ItiyMsl  otne;   C  PL,  (orIiai^  plexui. 


The  Miixle  of  uetiuii  of  tLe  cardiac  nervoa  tuu  t>e«n  BhrouitMl  in  mjnt^ty,  tspecUUr 
[hRt  of  lh(!  itihiliilion  by  Ihn  rngiu,  Howdl  nnd  Uiikc  in  a  niopt  lirilllant  ncrica  of  rntRnn-lini 
liiLve  Bbnwii  Ihnt  pv  t  andi  u  ui  is  iKivdn  off  (rum  Ibv  lieurl  mtixclo  and 
can  he  found  in  iitorcnuefl  c(uuntity  in  ibc  iicrfuHioii  liquiil  after 
I  h«  T&Kiia  ha*  been  h  t  i  miilated.  ConfroU  vrilboiit  v»|[iih  tilimnlntion  ahow 
no lucli  iiicrfHBP.  It  uxiuld  tliervfore  appVHT  llml  viikub  inhibition  is  a  lrii« 
potrkaiium  effect,  n  fact  furtber  bomi-  mit  by  tlin  close  nnaloKy  bctWL«n 
Uie  »cli»ii  of  Ibia  "leniMil  nnd  stiniulaliuii  of  the  vaiciiti,  an  well  iu>  by  iliir  tniirLcil  incn-flun 
in  Uic  action  of  llie  vn)(iiH  ufliT  Ihf  n<liniiiislrotiOQ  i>f  lar^  quunlititii  of  pottuuiiiiiii  ur 
afWr  intmiM'  of  [•otiuwiiini  in  ibit  blooil. 

Tbfitw  observer!!  n'en^  unublt'  to  dt'nionstnle  any  effeot  of  Itic  accelerators  upon  tho 
libcnttinn  of  calciiun,  poCamiiim,  or  nitrof^ra. 
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II. 

BLOOD-ritESSURE  AND  BLOOD  VISCOSITY. 

THK  nU)<)I).I*UESSrKK  IN  nF.AI.TH  AN1>  IHSEASE. 

Definition. — The  blood -pressure,  or  '"iirtcrial  tonwioii,"  is  the  pressiire 
which  the  Ijlooil  is  exerting  upon  the  whHb  of  the  vcbbcI  in  which  it  is  to 
be  mcnsurcd  (lateral  presauro),  or  upon  the  column  of  blood  ahtrad  of  it 
in  the  direction  in  which  ii  is  (loniiig  (end  pressure). 

The  end  prm«un  ia  oqiial  to  lateral  premire  -  velocity  head,  but  m  e  rule  differ* 
by  only  *  few  itiilliDietnw  froin  the  IntcnJ  prenure.  The  cnil  prvwiurr  in  llie  brnnch  of  m 
veaKl  i*  ttqiiiil  to  the  Intrnil  pmaum  in  ih*  VmmI  (roiii  whii^h  It  braiirhen. 


Fio.  10. — Cun*  erf  iiiWinntrmititt  u»l  imrtio  pru—urMi  (Alu™  Uii»rt)ilf.i  ^.aurUrpmiim 
y.  tntnvMtriguUr  prunin):  D,  currg.  ta.kMi  with  »  itiHenntlkl  muiomrirr,  ihovini  the  dllltmim  of 
preMurv  betveai  lct\  vetittitlr  anil  AortA. 

Pressure  within  the  Left  Ventricle. — It  is  evident  that  in  a  fn-ittcni  of 
vlosttc  tubes  like  the  nrleries,  the  pressure  of  the  blood  in  any  a^ment  of 
»rter>'  is  brouf^ht  about  by  the  tendency  of  the  inflow  (from  the  heart)  lo 
remnin  in  vxee«s  of  the  outflow  through  the  rapillarie!*.  The  inflow  to  the 
arteries  is  maintained  by  the  pumping  action  of  the  heart,  that  is,  by  the 
iniravenlririilnr  presdurft  during  systolo.  As  shown  by  Hiierthlr-  iind  Porter 
the  pressure  within  the  ventricle  rcumiiis  lolenibly  constant  throughout 
Bystoie  and  takes  the  fomi  of  a  plateau  more  or  less  indejx'nilent  of  the  pul.'« 
curve  in  Ihc  sorta  (Fig.  lil),  though  tlie  floor  of  the  (jlut^-nu  slojws  down- 
ward with  peripheral  dilatation  and  upward  with  conBtrietion. 

If  the  systole  is  too  weak  to  open  the  aortic  valvi-s,  and  the  heart 
conlracto  without  chanRe  in  volume  (isometrically) ,  the  cuhf-c  does  not 
remain  a  plateau,  hut  has  a  rounded  apex  like  that  of  the  isometric  con- 
traction of  skeletal  mueclc.  The  pressure  within  the  ventricle  when  Iho 
IS 
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nortiR  valven  are  open  is  sUghtly  in  c>:c4ti>!>  of  that  within  ihc  aorta,  tliat 
is.  v<;ry  litllr  above  tliv  tns\imnl  prv^^uro  as  measumi  in  the  latU'r,  and  tl 
rcRiaioa  at  ihis  height  until  the  end  of  syatoli^,  when  thi-  tiunic  vmIvci!  cIuhu. 

Uuurlhle  luid  other*  huve  bImwh  itiul  ihe  iniraveiitriculuT  pnwiun;  in  not  nlwayn 
PoiMUUit  UirotiKhnuC  sj-slolc,  bur  that  u'lwii  Uio  |<rriplicr«!  nounUincp  ia  v*ry  low  it  tails 
toward  llie  vaii  of  nyiiude,  wbik  if  the  jwriiiberul  nwislaiice  ia  very  high  it  rim-*  tamrH  tlw 
piid  of  syntaio.  • 

The  Maximal,  Minimal,  and  Pulse  Pressure*.— A rcordi ugly,  when  (lie 
aortie  vhIvc«  open  (.07  Uf  .(W  «H'onil)  iiftt-r  the  beginning  of  venlrieular 
(tystole  (see  Fig,  45,  pape  53),  the  preasun?  in  the  aorta  soon  rises  lo  il» 
maximum,  and  from  that  limfl  until  the  l>eKinning  of  thv  next  gyatole 
il  (liministtcii  ninir  or  l(!Si<  gr»<)uully  ae  the  vxcviv  of  blood  ftowH  out  from  the 
iirt4.-riul  Inv  through  the  rapiilarips  and  into  the  veinif.  Th<.'  mini  in  a  I 
pressure  is  reaehed  just  Iwfore  the  bt^ginning  of  the  next  systole.  The 
(lulse-prcssure  is  the  difference  between  the  mftxi* 
mal   and    minimal    pressures. 

Characteristics  of  rhe  Pulse. — ^It  U  evident  that  the  mainU-nanoo  of 
the  cireulation  depends  upon  the  head  of  pressure  in  the  artericfi.  and 
uc<'ordinKly  much  .■ittention  was  paid  by  thL-  older  vlinicians  to  the  "  arterial 
u-uiiion  "  and  the  "quality  of  the  puUe, "  which  they  thought  were  mani- 
fesiations  of  it.  The  aiti^rial  t^^naon  wa^  judgeil  by  the  force  neeessaty 
to  obliu-rutc  the  puW-  at  thi' wrist  when  the  fingen  arc  preiued  upon  the 
radial  art«rj-. 

A  aliU  more  Mcumti;  metlio<l  of  fm-linit  I'le  pu''*  ""  ">  en>|ity  ihe  srt«ry  fur  a  ffw 
COBltRICtn*  hy  "milkinic"  uut  Ihe  hlou'l  nilli  lu'i>  tinKm  of  our  hunil.  iiliik'  ubltlFmitiiK 
U*  artery  ii)k>v«-  iIh-  wrist  wilh  liii-  fiiisprs  uf  Ihi-  oltivr  tiuiiil.  'Hm-  i>nv«iin'  i>f  ilir  Inltrr  ia 
ilmui  ktmIiibUv  ilimininhDd  until  thr  mtitrn  iif  rhe  pukr  in  frit,  this  iioiiit  murkiriK  t)ii>  tiinxi- 
mal  on>j'MOilic  jirmsuiv,  B.vftirvful  trHiiitrig  t>f  Oie  f*ii».-»lion*  and  cinii[iuri[i((  tho  oliM-rv.i- 
Iron  with  thi-  mult>uf  n  fiioii  Kiihyj-mnniAnnmrlriF  di-tfriniiialion  inaite  at  Ihc  istisiv  liine, 
II  KTral  drKrpr  of  fikill  in  jiiilKirii:  pn?T»iirt«  nuy  )>o  uUAincd;  one  of  the  wTJU-r'ii  tciirliPtu, 
whu  hus  euttivatml  thin  pcrreplion  lo  a  mnarkabli;  degcw,  voicm  tli^  jcrniral  i'xt>«r>rnc« 
in  nyinK,  "1  con  niliinatn  thr  hlnoil-i>rrwnin!  HitJi  the  Hngcn  bIuiip  quitr  ;icciinilt-ly  in 
•lioiil  einht  CTi MB  out  ol  l«-n,  bul  Ihost-  in  which  it  is  i>f  rottl  imiiortaiicr  arc  alnuvk  the 
Otbetlwo." 

Tita  minimal  pmnim  may  alM  be  judiced,  but  cvpn  Iran  aMiimlnly.  by  iwiiinikiinK 
Ihe  amount  of  prcMun  at  whi(h  the  «in)  of  tlie  fiulne  just  begins  lo  deoi«aMe  aa  mie  raiiws 
the  preatiuv  in  the  artery. 

Dvlvrminatian  of  .Maximal  Blood-presiture. — Instruments  for  detennin- 
ing  the  blo^Ml-ptTNuurp  date  from  1S5.^.  when  K.  V'ierordt  deleniiineil  the 
weight  that  could  be  placed  over  the  radial  artery  before  the  pulse  was 
obliterated. 

Mamy  (ItTC)  dcviwd  ihe  first  useful  apparutufi  for  Mlinutinj;  the  blood^reMUre  in 
man.  He  pljici-iJ  the-  huiid  in  a  pklhymmnKrnph  connFctnl  with  a  boiile  for  riuiiinK  Ihe 
pirMDim  nniJ  n  tp)i;'Knii>«popo  Inmlwiir  for  recording  'he  Mk  of  ihe  piilw-wai'e*.  11c  tlaua 
(1S7B)  Ihul  the  niaxinml  picBiurc  muy  bv  dctpmiined  as  tlw  point  where  the  piilaatJan 
diaappcars.  the  miium.il  iu>  the  point  irherv  thn  ondllntinnn  nrc  InrRWt.  It  in  worthy  ot 
note  thai  Marr)'  nan  li>eiity-live  years  in  advaiiee  of  the  limes,  aiul  thai  his  tiielboda 
and  ooncluiiouii  are  altn<»l  exaclty  thoic  of  the  best  modem  metlunb  (Krinnicrr  and  V. 
R«d(linKhai>Mn).  t'nfoniinnii'ly.  the  work  of  Marey  wh«  lilile  known,  ami  ilie  flnt 
appaialUM  to  allaiti  icciiend  ive  wajt  (hat  of  v.  Biach  (ISH7),  Unlike  Uan^y.  v.  Biuwh 
aludied  only  the  niaximxl  proaurcB,  but  mueli  good  pioneer  work  nas  4oiu:  with  tim 
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itutnimMit.  1l  caniii«t(Kl  of  a  miiiLlI  rubber  bulb  fiU«!  with  wHl^r  mid  coiiuuuokaUiig  with 
n  tnctcixry  miuuiDiPtrr.  Tlui  bulh  <Ka»  pi(«w>d  itpon  tbc  eadial  nrlcM^  until  the  piilM>  below 
It  u'Mi  iibUtrr.tin),  mid  the  pr««aure  ueociMary  u**!)  nutd  olT  upon  dm  nnuiunieU'r.  V,  UiucU 
modiSfd  lliv  uppuruiuti  luivr  by  iiKJiig  a  xpniis  manonicter.  nnd  foinin  nuhBlliijUvi]  sir 
for  watrr  in  the  bnfi  with  an  aneroii)  hAmnieler.  This  nipthod  b  still  aliiHwt  uoivpniul 
ill  FraDC«.  but  tlie  poMJble  ccrur  with  v.  Utuvh'ii  im  well  iia  Poluin's  [n(.-tli()<l5  is  as  ninth  lu 
7S  mm.  Hk  (Tigcnitedt). 

Riva-Kocci  (1S96)  and  I>.  Hill  ttiid  H.  Bnnmni  (1897)  mtroduct^d  the 
u«'  uf  a  ruWtcr  bag  itbout  the  upper  arm,  surromidfd  by  a  non-plactio  cuff 
of  «lk  (Itivu-Rocci)  or  of  leather  (Hill  hiuI  Bai-iinrd)  instead  uf  lh<'  xniall 
bag  that  I'otain  prcHscd  upon  the  artery,  and  they 
coiiipn'j<j<tHl  th«  artprj'  with  proiwure  from  an  (lir- 
pump  or  Davidson  Bj-rinttc,  feeling  (he  return  of  the 
pul»t;  at  the  wrist  aa  thp  air  waa  allowed  to  <^OApC 
nnd  reading  off  the  pressure  eorrespondinfr.  Theee 
are  the  methods  now  in  most  general  use,  ihe  only 
modification  being  that  the  rubber  bag  niuiit  not  be 
Jess  tjian  12  em.  in  diameter  instead  of  H  ent.  as  vined 
by  Uiva-Kocei;  for  v.  Rerk1inK;l>nu^n  hiut  shown  that 
with  narrow  cuffs  a  great  deal  of  pressure  ia  lost  in 
Hquoezing  the  tissues,  and  hence  the  irndinjiM  obtnint-'d 
with  them  are  too  high,  but  this  is  now  remedied  by 
using  the  broad  cuff,  Hiva-Hocci's  niclliod  was  used 
only  for  determining  the  maximal  pressure. 

However.  M a r cy  (I.e.)  had  g li  o w  n 
that  the  maximal  pulse-wave  was  ob- 
tained when  the  pres- 
sure about  an  organ 
was  equal  to  the  pres- 
sure within  the  artery 
s  u  p  p  1  y  i  n  R  it  (t.r..  the 
ininininl  preiwure  — Howell 
and  Ltrusli),  ami  this  observa- 
tion furnished  u  basis  for  such 
determinations  in  mar. 

Detcrminailfln  of  MinU 
mal  Blood-pressure.  —  Nu- 
meroua  methods  for  deteniiining  the  minima)  blood-prcasure  have 
been  devised,  especially  Iho.se  uf  Hill  and  Barnard,  and  Mokso,  but  those 
which  are  useful  and  reliable  in  prartiro  date  from  1901.  when  Ma-ning 
began  lo  di-Iermine  minimal  pressure  by  the  point  at  which  the  radial 
pulse  M^emed  to  become  largest.  About  the  same  time  Janeway  esti' 
mated  the  minimal  prcsaure  »t  the  point  where  the 
oscillations  of  the  mercury  column  in  the  manom- 
eter seemed  greatest.  This  i.-*  a  satisfactory  method  in  most 
cases,  but  the  judgment  by  the  eye  is  sometimes  difficult  and  in  small 
pulses  may  be  impossible. 

In  1004  SinutburgH  ravlitKl  Mtuilnc's  tnelhod,  as  did  »!»»  SahU,  wiio  nconlnl 
tlip  maximal  pulsp-vavi?  wilb  a  BpbvKino^Erapb  nl  thp  wTinl.  TF*  lull*r  mothnd  in 
very   eumberaoine.      For   pmellcal    purtiuca    the   niethciil   nf   Mwdns   and   Strasbiirfer 


Fic>.  £0. — Kiva.RcicM'i  lilcwd-pr^vur*  a|ini>mlij>  ■*  nimliffcril 
b>-atuliBi.     iKindiisHof  Uif  A.  H.TIiaiuiuCii,) 
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«t    fpplirnt    Iho   |>u1p-m  in  ltl.m»- 
□ul  pn— un. 


b    f«iriy  talMfaetoT}-,  piovid?*)  >  few  pmcntition*  ore  takrni.     FinI,  It  m  normmirT' 

lo   «t(^Tt    an   ultiolult'ly    iiriitonu   preatniro    willi    itio    fiagtta    tipoii    (tii>    rndial    arlvry 

thn>iiKb(Hil    Ibc    ikivnoi  nation.      Ordtimrilv    this    ia    i-cry    diHicuU ;    but    if    t  h « 

arlcry    lit    pal|>atc<l    ntlh    the    ball    of    ttie 

finger   inntend   at  the    finger-tips,    nliile 

Ihi!    finfci}T-lip*    rrat    dKniitRt    IKp    rndiun, 

AS  bIiowii   in   lliv   tiffin   (I'V-   21),  fiiiy  chanfcrs  of  pn*- 

*urc    by    the   fingcn   arc   cxprt<-(l   iieaiiuit    tliQ   tMuu^   nnd 

iiot    a^innl    lliu    art«Tj',    anil    n    very    uniform    pmHiun? 

in  «x«ned    ui)on    tlie   lulter.      Secondly,    it    is   necnwary 

In  nitf  and  Ihf<n  jiniduiilly  tftt  oitt  tlic  prmiiirc  frviD  tlic 

bag    while    fi!<-liiit;    ttii.-    piilvo    in    ihJH    H»y,  in    ordrr    to 

■Miuniiit  oni-wlf  nith  ihf  chiuigi-a  of  pub*  to  be  ex|jecl*il. 

Thinlly,    it     La    nptmmry    to    rrprat    llic    liplt-rminalion 

four  to  six  timed  in  cmler  (O  el>niiiiii(«  tbc  gn-.ti  ilikrn'p- 

ancin   that   cmrp   in    when    KiDgte    n-iulitiKs    are    inu<le. 

All    iIm    iion-cuncnrdanl    nvtilinp  »hoiild   be  disttigurtlcil. 

In    (hii   wny   fairly   ncFunite   drtcniii nations   nf   minimal    prvamuw   may   be    obtained 

(villiin   !t   nim.   of   thoM!   obtstni'd    by    Llttanger's   apparatw). 

Erlanxer's  Sphysmomanornvtcr. — The  mo«t  scvurntc  and  sat- 
isfactory, if  somewliiit  Imlky,  s phyf; mora anomp tor  is  that  of  Krianger 
with  whk'h  grnphic  tvconis  of  both  iiinxiniiil  ntui  iniiiimHl  pres-turt-a  miiy 
be  obtained  (Tig.  22).     Kriangr-r'a  apparatus  dilTcrs  from  tho  Riva-Uorci 

with  Ri'i-kliiighausfin  cuff  only  In 
th«  ffict  thill  by  iiican»  of  a  T-tube 
the  rulf  is  connected  aUo  with  n 
rubber  pri'Sfdiru-bng  in  it  gltua  case. 
Tho  oscillations  of  prci«ur«  in  the 
cuff  iiru  thus  L'omtiiunicfitcd  lo  the 
pressure  bag,  and  the  oscillations 
of  this  bag  arc  communicat^-d  to 
the  air  in  the  glaiw  case  around  it, 
and  are  rccui-dc<i  by  tin-  move  men  la 
of  n  Murey  tambour  upon  the-  smoked 
paper  on  a  smalt  dnini.  He  is  al«o 
able  to  let  tht;  prcMure  Dow  out 
very  slowly  by  a  scrips  of  capillar)- 
oiiliet!*  of  diffcn^nt  boriri<,  A  rom- 
plicated  Btop-cock  allows  any  of 
these  to  be  useil  at  will. 


with  Hir*tiilri4*^  fh.lyifniili  al1nrliifin]1.     (Khid- 
•«■  ol  »»homdM  Br».l 


In  iiaitig  the  F.rlaniEor  appatuius,  ooo 
liiriiB  ibe  slu[>.e(irk  lo  Ibc  point  rtuirked 
"In,"  tliMi  minra  Ihn  prriiKiiro  in  Iho  hnj; 
to  well  nlMive  the  nitiKinium  arterial  prn- 
sun.-.  iind  Itim*  the  staft-pocii,  lo  (ho  point 
niarknl  1  or  'J.  nlilch  (yirn«|X)nils  lo  rapil' 
Inry  outlets  of  itilTerenl  niztw,  'flip  prraiun? 
ill  till?  biift  fnlU  (irndiinlly,  nnii  8onn  miiall 
DMilhilioM  nf  tbn  Irvrr  an?  Hrn.diic  In  the  imparl  of  the  rotiij>>vi«e<i  urt^ry  upon  llie  tippi-r 
biatitinof  ihelxM;.  A^iiddenincrpasein  lhef>ieeuf  thenewnvelFlaBounliLkcsplucRiindinarkii 
llie  muuniitl  prt-iHure.  ivhieh  i>  rviKl  off  on  llie  nianiinirlM:  it  i»  jii«t  a  Irifli'  Ih-Iow  the  m.ixi- 
mal  prennire  thai  tiii>  firM  [mUo-wsiw  paatro  <y>mple(4'b'  tlinjiijcli  tinder  l)ic  eulT  and  eniucB 
(be  larijer  ivave.  U|>on  which  ulm  h  sinall  •huiihlcr  in  iiHiiidly  seen.  B> tow  thin  paint  thponeil- 
bi I iORR  continue  to  increasicinsvcand  thcnliegin  to  decrease,  tlieuMinomoieJ  lieliig  watched 
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nil  the  wliile.  The  paint  at  wlaicb  ()ic  oacillalioaii  urv  nmxicital  ia  the  in  i  n  i  in  a  I  or 
d  t  n  B I  o  I  i  c  MoTHl-pnuMUTv.  Somctimni.  r^ii^cialty  in  urlerimctcrulica,  Ihn  oicilliL- 
tjoiui  (Ipcnwnc  a  Ktllf  ami  lUeo  again  incr^aM)  nl  nlintit  tO  mm.  Ifiwcr  [iivMiirr.  In  Hint 
cawi   KrlnRgcc  liiu  iihann   that   the   lower  point   or  sccoiitl   in  u  x  i  in  ti  m    ut   ohcII- 

IntioTw  ia  the  one  corricipantlin)t  to  ihv 
niinuiiHl  piVHUto. 

Ill  (inlcr  lo  Ju'cp  lliLie  rtcurda  |*r- 
ntitneit  Kontninn  mnrka  off  on  ihc  ilnini 
tin  puiiils  s'liicti  («rn»-|>un<l  lu  vtich  fall 
of  S  or  10  tnni.  Ug  in  ihc  manuniclcr. 
Thcw   msrkd  an?  nrndp  by  niMim  of  one 


Fn.  23, — Dijut^vii   *buw'JE>K    »rntninDml    of 


Via.  2*.— Oiirvt    Inkdi  iritii    the   ErlnncFr 
birtcid-iirvfwtitii  spmnitii".  showing  tho  pcdntA  of 


of  thc<   idinhoiirs  upon  the  polyifraph  (IIir«chfi>Ulcr)  iiilui^hincnt  which  ia  cdiimkI  to 
vitiralc  bv  aiiuwiiii);  a  Btnal]  pipeltc  inscrtiMl  inlu  the  lun^  ni)<b«r  tube. 

Tliia  ii])iMi[atua  lina  licru  rurpfully  Imlnl,  both  upon  uiiiiniili  uiil  upon  niMihanJcal 
iriudfU,  aiivl  Ikm  bwn  b>ii>U'I1  lo  jcivu  accuntlo  rcmill*.  Of  ci>nr«  it  cannot  be  iiwil  unlcw 
ihc  inmtcl™  of  (lie  arm  un.-  nt  teat,  but  ntilher  ciia  any  olht^r  nphyiEinuniHiioinetC'r,  uilliuiit 
JnlrmlnciiiK  a  lnric*tiTor.  The  rrailinpi  ol>- 
Ia.iiiiM.1  in  lietonuinin^  both  inaxirtial  utui  miiii- 
mnl  prrsmrea  in  urteriasclemtlcs  nm  too  liigb, 
but  (liiit  frn>r  i«  nl»o  univrrHul  and  at  pn^seni 
unuvoiiliible.  Al  tini™  llii-  systolic  intrrosp 
in  Htxr  in  not  iiuii<l<-n,  bui  thin  can  iiaiially  hi- 
ivm»lipii  by  I'rwwiiijf  (lie  iever  a  little  inorv 
lishCiy  than  Itcfotc  iiguinut  tlic  dnun.  Oeca- 
uonally  a  luriter  or  sioaller  capillary  oiitlel 
in  reqiiirpil  and  these  may  Imj  rpodjumwi. 
Tho  rcnilinsti  oblalnnl  by  ICrliuifirr'*  method 
un-,  as  a  rule,  about  ^  tnui.  hichtr  for  the 
maximal  (systolic)  prmaun?  than  by  Ihr 
broad  culT  Riva-Rooci,  and  for  llie  minimal 
(diavtolic)  witliin  aliuiit  '>  tti  10  iiiin.  of  Ihc 
IVflidinei  by  Thir  TTu-thod  of  Mni>in);  and 
Strasbuntor ai(  modified  by  thpiTiiorlHitflch- 
feldcr,  also  Bruftli).  Krlaiiiifer'B  mi-lhod 
jclvcf  rcBUlta  auRiclr'nfly  nnnpiivocnl  to 
form  Ihe  ba'-ix  fur  a  reM-urch.  ultiiou^h   the  other  method   la  often  quite  axUafaetorv. 

V.  Rcchllnghauacii'i  SphygmolonomelcT. —■  Numerous  other  apliyKinoinanomeipni 
Iiai-u  be^ri  dc*i".il  uf  latp.  tiutiibly  the  it pbyicnioaenp<:  of  Pal  for  vimi.il  ileter- 
loination  of  pmiuiv  by  thc^  mo\'pmeiil  uf  a  drop  of  colomi  lit|i,iid.  and  the  vimuil 
(tonomrtcr)  anil  jcrapbic  (lono|traph)  mnthodii  of  v.  lleckljngbauacti,  uiion  the:  aamc 
ptincii^tr  as  ErluuKer'ti,  but  they  do  tiot  jxitwciM  any  apocinl  advnntjij(<«  ia  their  rrapeclive 
aphcrcs  of  iiacfiiliiMw  over  the  methoda  given  above. 


hi*'..    'J5.  — -  V.     ttcAklinfthaUHJk   apparatus. 

i.Mlet  ».  Iletkliiialmu*™,  ^rr*.  /,  «piT.  Falti.n. 
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AuKuIlnlorj  Mclhud  lur  Dctermlnjidon  ot  ibu  Blooil>Pf«astirM.— A  wry  iugtuiioiw 
■ui'tliod  fur  (Inli^riiiiiiiiiK  Uk-  mnxinial  and  initiimal  bloucUpiciiaiimi  vnn  dcvtand  by 
Komtkoff  La  1905.  If  tlic  {inissure  in  a  rubber  cuff  u)K)n  Iho  u|>|i«r  nrtii  is  ttllowm)  to 
[all  fnuiuklly  from  ■  )>oint  above  tlic  mnxiniBl  urtvriiil  pmHsurir,  vchUe  llie  olmervcr  liaCenv 
vrilti  a  HWtboMOpe  |>ro»e<l  upon  tbe  l>rachinl  artery  al  n  pnjnl  alioiit  Inn  mntiniRtoni 
below  the  lcm«r  bonkT  of  the  cilfT,  do  imiiikI  will  bo  liearU  iinlil  a»  Huun  >9  (lie  preatniro 
in  th«  eitff  falb  briow  llic  maximal  itrtrrial  prRuiire.  An  the  niinimuJ  nrltrruit  jtrtwtun: 
i»  iippr««ch«<d,  ttii'  ureund  nu'ind  alw)  l)ctt>nir'H  louder,  rriiirhtu  Its  niiixiinum  at  thp 
rmiumal  arterial  |)nntir«  (wiifre  llit-w  i.i  the  grL-aUwt  alternate  t-'Xpnnsiuri  uiid  coti- 
Iracllon  of  the  nrtery),  and  dimpprani  r.ipi'll/  wbrn  llir  prrasum  in  the  cufl  it  a  trifle 
btlow  tbe  miniiDid  (<liaxlulii'}  prvMiiiv,  liidt^il.  Ffllrit^r  liiu  found  ttiio  iiicthod  aecumlp 
ta«-ithin5-t0nini.  Hgot  the  rvuding*  wiib  tbe  v.  Hetkliiiglinusi'u  nptmnilus.  Mins  Alli-ti 
and  Mr.  IJiicIf,  in  Oii*  •didy  of  tbe  bbKid-prvMvim*  of  3!i  )inlim[>>  in  Ibi?  Jiibim  Ilopkin* 
Huspilal,  fuund  tbut  ibu  irailiiigs  by  Ihia  luetJiud  novrr  difren>d  mun'  Iliuri  'J-ii  iiiiii  truin 
control  dctrnntiMttnna  nuMJoat  ihn  nine  time  nitb  tbf  lurUngi-r  npimrutuo.  lliougb  ihey 
look  the  mtiiiiiial  )»«Mum  »>  Ibc  pjinl  iit  nbieh  thniH'e.«idKfiin'i  iibsolulely  <li«appe-arwi. 

Tbe  Dkclbod  Mmiu  Ihemrurc  to  l<«  unu  of  euiuideriililu  accuracy,  tliougli  tii  peiMIW 
vith  my  small  vomoU  it  ntay  tw  dilfieult  or  impoiuibk  t«  uar. 

Pocket  Form  of  Blood- PrcMurc  Apparnlu*.— Tbe  exigencieji  of  Ibe  busy  prarliljoner 
dPtnanii  uii  upparatiu  lo  uociipy  biiiilII  ofiiicc  iind  yet  1:1^^  miiiltH  uE  retu<L>ijalili>  uccumoy. 
To  thiji  nmi  I'otnin  mode  uw  of  n  sniull  .iinl  ujxin  whicb  tliP  pnaaiii-e  wnn  shown  by  tlie 
cunipr^s^lun  of  11  uprinc  «vl»brBied  in  ocnlinn'troi  of  mnreury.  Morv  n'et'iilly  a  niiinbcr 
of  sueli  (oniix  haw  IxiTn  di'viMHl  iii  which  tin!  pn.teui«  cbuuilvr  is  (.'uniieoted  wilh  tliu 
usiiiiil  Riva-lton-)tccklmKliaiiwn  cuff.  Thn  Tjrxu  appiirnma  rrpn-'Brnta  one  of  Ihe  moat 
eunipai-t  u(  tbme.  It  i»  praettnilly  a.  ininiaturn  v.  Reckhn|{hniUM-M  «j>byieiiiijloiitiinetpr, 
puckcd  BO  BDiall  Ibiit  it  nwy  be  carried  in  llw-  poeki-t  ivilb  «nw.  Tbt-  rL-iidiiiga  luc  luude 
by  ibe  Kunc  mclbod  :ui  upon  Ihe  v.  itprklingh.tiinen,  but  the  cxcunloiu nrc  mui-'h  iimaII«T, 
a  (acI  wliich  oflci)  irilprfen'M  nith  the  dvi'^Miiii>iilii>n  of  niinimnl  pirs«iini.  NeverlbeleM, 
UcBrH.  Kngin  und  Damly,  in  ihe  Johns  Hopkins  Jli-ibtal  flinic,  li»v»  found  that  liutermi- 
naiions  <ritli  thin  spparatnK  nsvialty  iipproiich  within  .'>  10  mm.  of  the  delefniinalion» 
wilb  Ibe  E(luii(^*r  ap|>aru)ii!i,  'Hub  error  is  iiamilly  due  (o  tbo  fuet  tbal  tbe  m-iximnl 
ptnanim  in  dcteiminHl  by  digital  palpnlion,  in  uliirh  then;  \*  uii  inhemnt  error  of  nlmut 
I  this  ainoiml,  rvK»rdkw8  uf  the  form  of  apparalUH  uned.  The  detertuinatloiM  of  inlniinal 
I  pn»iun!  UBUally  fell  wiliiin  5  mm.  of  tiuw-  mode  with  the  ICrltuiger. 

When  the  rradings  wctn  made  by  (fie  suneiiltatory  method  Jl  was  iMimible  lo  n^n<-h 

i  sbaoluie  aecuraey  in  many  cilmw  with   Ibis  puekcl  fiirm  of  appunilus,     l^ttr  all  spring 

(nnuiire  gauscn,  I  bis  iprins  in  liable  to  wror  out  in  time,  bo  tbut  it  aboiild  Ite  controlled 

every  few  monlhii  by  mmpnrison  with  a  mercury  manometer  at  rnrioiM  poinlJi  ihroiigli- 

vut  ibo  Riiige  ol  pu'wun'. 

QbMn's  SphytffiamaDD meter. — t^lill  more  r1^eently  tiibaon  and  HnUi  have  dciiMd 
an  appttratiui  Mmilar  to  ICrlnn;;er'f  but  rveordintc  the  oxeillaliorw  of  the  mercury  nianoate- 
lent  dirvcUy  by  a  float  instead  of  by  tlie  Marcy  liunboiir.  Tbeae  iiulruinenl*  ^m  nsullji 
fairly  eoncordnnl  with  Ihe  Krlan^er  and  have  the  advantaj^n  of  reeordinft  the  CormipondiiiK 
|irc«Hir«  diTvclly  in  absolute  fiKiireif. 

Normal  Blood-prvMuren. — Fur  youns  iiervonA  (19  to  25  yen™  old)  in  Ibe  reclininR 
poatore  the  awrnjte  bloo-l-pn^scure  aeconljnjt  to  Krlanjccr  in  maiini*!  DO  mm,,  niiniiiuil 
65  nun.,  pulse- prwaure  46  iiiiii.  liiK^nenil  the  liinila  in  normal  indiriduali  at  n«t  are 
niaximal  110  to  135  mm.,  minimal  AO  loOO  mm.,  pulac-pmintro  30  to  4JJ  mm.  In  the 
experience  of  the  writer  a  niaxInvHl  priMturv  of  1 15  to  130  aim.,  with  «  mittinial  of  75  to 
I  65  mm.,  pulne-pnvaurv  30  to  10,  i*  mora  caminon. 

uecRAXisu  or  the  circulation. 

Pressure  in  Different  Paris  of  llie  Vascular  System.^ — Dawson  haa  shown 
that  the  mean  pressure  is  ver>'  constant  throughout  the  arteriKl  9}'st«in, 
while  the  niaxiiiml  presiure  fall»  greatly  as  one  approai-hi^ii  the  periphery. 
Tlie  tuinimal  piTSHiire  is  also  quite  ronBtant.  As  one  approaehea  the  periph- 
ery thf  niii\iiiiiil  pressure  falls  quite  rapidly  to  invct  the  mininiul.  and  in 
the  smalWt  arteries  they  are  practically  equal.     Hence  the  presnure 
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in  these  arterioles  docs  not  differ  grefttly  from 
the  minimal  pressure  in  the  aorta,  although  it  is  L-crtititily 
a  few  millimttrc*  less.  The  minimal  arterial  blood-preaa- 
uro  therefore  represents  the  peripheral  resistance 
(vasomotor  changes),  while  Ihe  maximal  pressure  approxi- 
mates the  intraventricular  pressure.  Mart-y  (1.  e.)  has 
shown  that  lhi.-<  approximation  is  eloaest  when  peripheral  rcsifilancf  ii 
high.  Accordingly  the  pulse-prcssurc,  or  dilTerencc  between  the  two, 
rt^prescnts  the  head  of  pressure  i«ndinR  to  drive  the  blood  from  the  heart 
through  tht'  aorta  and  large  arteri*.s  onward  into  the  peripheral  aiteriolea. 
The  fali  in  pressure  may  be  compared  to  a  ens  cade 
whoso  first  descent  i.*  from  heart  to  arteriolea, 
whose  second  from  arterioles  to  capillaries,  and  whose 
third  is  from  the  capillaries  back  to  the  heart.  The 
actual  hcra<l  of  pressure  at  any  point  in  the  arteries  is  never  equal  to 
the  total  head  (maximal  pressure)  which  would  bo  active  U  the  fall 
were  uninterrupted  by  interposed  resistance,  but  is  more  nearly  equal 
to  the  puUe-pressurc. 

PACTOItS  nETERMININCi   MAXIMAL   AND   MINIMAL   PRESSURR. 

The  fall  in  bloo<l-prcfuiure  <luring  diastole  continues  until  the  next 
systole  takes  place.  It  the  pulse-rate  is  rapid  the  diastole  Is  short  and  the 
blood-pressure  has  not  time  to  fall  much;  hence,  other  tilings  being  equal, 
minimal  pressure  rises  and  pu  I  sc- p  r  e  as  u  re  falls  as 
pulse-rate  increases. 


Ftu.sa.—Ditetua  itii!win|(li*pukxiin*lwiil  DlDlmBlpTieHura  tn  nrloiupttrtiof  Ihe  dr«ul*torir(yil(ni. 


Eriaoser  and  Hooker  hai-c  cbiined  lliat  undor  orcliaary  condlliona  lb«  product  of 
piil8«i-prciisur«  mul t ipli(!<l  liy  pulK«-rat«  ii  toternblj:  conttant, 
uiid  repreoeiilB  roueKly  Ihe  velocity  of  blood  Row.  slihouKh  Y.  Itpailpmon,  tlio  writer, 
and  nthen  bnvc  proved  that  t)u»  ia  very  iiinccuraie  and  oiay  iavolre  an  error  of  inotv  Ibaa 


BLOOD-PRESSURE  AND  BLOOD  VIS<XlSITy. 


25 


50  pef  ci-nt.    Tlie  curves  uf  Dawaon  and  Gorham,  who  cbim  ilut  the  paUc-iirtsiure  iit  a 

L"»»lijil>l<!  indc«"  of  th(!  R)«tolJc  uutpul  (per  beat)  ol  tlie  vetitrieJe*.  iiidicAic  iliai  thcw: 

KriU-ni  refertwl  to  (|ualll«live  rolhor  than  •,iiiintitali\-c  ctiiuiKts.     ileiidcmon  hiu  iihovi), 

Dwevnr.  tii3t  within  ii  cvrluin  nage  at  pui«^rul«  tlie  vcnirlrtilnr  ntilpiit  pr-t  bcnl  varioi 

■vvncty  a»  the  piiliw-ralc.     W'jlhin  IhiH.  the  usiinl,  miigi.'  the  vclwily  of  blood  flow  Ih 

'KnuUBt.    At  raU*  belovr  it  (imo  U  Iwl  ili;riJi|t  the  i*rio<l«  of  ilin8t,i*i»;   oliovu  it  llie  «iic- 

tcmivc;  lynlolm  enrmach  iipmi  the  pcrriwl  uf  t*eiilrii*iilar  lilliiiic  ami  ciil  ittiott  ihc  inHciW. 

^Within  the  limit*  in<iicitl«'d  by  Ifondeiwkn,  RrlanRrr  nni)  Hooker's  index  of  veUwily  tnaj' 

Hea  be  carrcci,  npeciully  nliwi  then!  an-  iiu  i;itn-iiii<  vasuiiioUir  chaneiw. 


F(u,  /T-— Di3V«Jn  fhcivrtria  ^ffH-t^i^f  v«jvmiiv1rirli{jn,  vjuoiiliiljoij,  ji»cr«k*nl  xiid  dt^trvuvl  Inrr* 
ol  vculifcular  ivntnciion  upon  Ihi  nuuimsl  ■n'l  Riinimal  blood-pmaurai  kiid  uptm  (liv  (inn  of  tht  pulse. 
£l'.<i.  lyiiuir:    D/^5,  iliululc:    .tfir.  lunee  Mt«n«:   .lU/.,  artCTiolia;   CH/*,  cap  I  Hum. 

If  the  peripheral  veiMclii  dilalc,  taote  blood  can  flow  throuitli  in  the  »aiiio  time,  anil 
faonoo  when  the  pular-rule  !■  conalniil.  vnaodilutioo  bringn  about  fall  id 
Blioiiiial  prcagur^,  riiio  in  piil6«.pro««urp;  vannt'onalrictlon 
brings  abutit  rise  in  ininimul  prUBHUn,  tatl  in  pu  l«r- prvmure , 
but  a  chaniCT^  in  mnximnl  pmwurr  following  the  ehnngc  in  nubininl  luuiilly  occun  roflcxiy. 
Fi|E;urv  26  nhuuv  (Ik>  varioiiH  rrlationa  of  maximal,  miniinalj  and   piil»r-pn«»;irca  to  tbe 

^-jAat«  of  ihe  iiitniv«nlriculur  praBUre. 

Krinnitpr  and  tlooter  ^vc  Ihc  followinft  tnMc  lo  imlicatc  the  (■cinititioni  prriu'nl  In 

^llie  circubiory  i(}r«teia:  but  owlnn  (o  th«i  luacciiracy  of  the  calculatJoiw  this  (kiriii»heii  use- 
ful information  only  when  the  cliangcn  are  extremely  nwriud. 


fahnl-pRMiin. 

PullMMVHUI*  K  pUllV- 

r*(D  vrlmjiiy. 

Ehersy  <■'  he*rl. 

PeripberkI  na'xIiwiM. 

CbwCani 

Inercniicd 

Increased          .... 

Diminished 

Diiiilriixbixl 

DiiniiiiBheil 

luoreaMjd 

( 

l.'nehu  !«>.■■  1 . . 

Incn-iun-d  . 

IncrcajKxl 

Jneraaard 

1 

Incrfawed 

I  ncrra*ml 

UnchariEcd 

r 

Dimiiiiiilivii 

l.'[iehutiiR<il 

InvrciuKil 

r 

UnchaiiSP') ......... 

UiiQiTiishiti      .  . 

Dimtninhnl 

Incrr'ajii'i  1 .           

Unrhanjtcii        .    . 

Diminifhed 

Increaoed 

UnehiUj^ 

ClioncM  in  the  pcriphnal  vsmpIs  can  be  n?«orded  ti.v  placing  the  patient's  liawl  in  ■ 
plelhy«i»<i(^pli  (Fij:.  28>  which  la  sviilnl  hernieticuJIy  nhnut  the  forenrni  hr  miMinf-  of  a 
rubber  ruff.  The  fret-  miaee  in  Ihc  pklhycmoKniph  'u  filloil  wilh  «aler.  which  runs  in  or 
■ij>hoiui  out  of  u  iiibo  le-juiiniE  !<■  a  movable  ital-iulje.  Changes  in  volume  of  Ihc  ami  are 
tvconidd  by  upward  or  duwnwunl  niovciacnla  of  Ihc  text-lube. 
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Work  of  Ihc  Heart. — Since  the  intraventricular  pressure  ia'almoat  ron- 
.itant  ihroiiKhout  i<yritole.  it  is  cvirlcnl  ihat  the  work  doii«  by  the  hcnrt  u 
tulembly  curiKtaiit  throughout  this  period:  anti  since  no  work  is  'lone  durint; 
diaiitole,  it  is  evidt-iit  thnt  the  work  of  th«  heart  per  initiuto  inuy  Ite  csti- 
mut4>d,  at  li!a»t  roughly,  by  the  product  of  intraventricular  prcsauri.'  X  dura- 
tion of  syatole  X  pulee-rate.' 


Fh>.  1S> — Homo  plttblWDacnvh.  (AfMr  llDwrll)  a.  ey\UnWi  c.l  i>lFi)i»mnanie)i:  r.  tntlnr  in 
■■Mr  in  I  St  ft  conalant  lartU;   p.  point  rcoordlng  Ihc  ncunioni  of  K^vtubc  t. 

The  VAlufr  of  li!ood-prc'!»urc'  di'tcnniniitioiiM  iw  an  index  of  the  func- 
tional power  of  the  heart  will  be  discussed  on  page  142  in  relation  to  exercise 
und  cardiac  overstrain. 


V.\HIATIONtii  IS  BLOOD- PRESSURE  UNDER  PHYSIOLOGICAL 
rONUlTIONf. 

I.  Change  ot  posiiion,  Erkinicer  and  Hooker  liuv^  sliuwri  tliu!  ilif  iriiuiirinl 
premiira  nwinlly  riw»  cousidrmlily  uud  1  li  c  p  u  l»p-pre»»  ii  r«  nlwn>ii  dpcrnan** 
upon  sLandiiig  utler  hax'inK  lain  rfown.  Tlip  puluc  rnlc  inrmaiva  aretntlingly.  They  have 
)>bo>i-n  (but  thew  eff«ilii  *ns  erilirely  due  lo  I  In-  ml*'  i>(  jtravjly. 

'i.  ATior  mcalti  the  maximal  prciiiiutc  nnd  pul>o>pr(iiiiuf«  ar« 
inrrcimcd.  alnu  iLp  pulsi^rate,  am\  iho  mininial  pncMiiro  niay  b«  iDcrasMd  but  Iv  a 
Im  pxlent.    The  citriiinlion  is  BN?(^knttlMJ. 

3.  AfliT  «x«rciar  ihvf'IToct  iolliriuunn.v  ndrr  mrnUrOnly  n)nrf>  niarkni.  tVlieti 
exertioc  if  continued  to  tlip  jwint  of,faliKUt>  tlie  prtiwiiirv»  fsll.  the  pulse-nitp  faUn  bIbo,  nnd 
ibe  cirtulatlon  is  alowcd  (ikhott.  Hnaing.  Cabot,  Bonen).     (See  page  131.) 

■  For  moiw  com  plica  ti-d  und  |>erluip«  more  accurate  fonnult^  «f.  Ti^nt(«dt  0-C.). 

_  .  PiiIms  prrMurp  „,      ,  ^  .        .  , 

Tlie  ratio  .,—. ,— ; — —iT-^ ot  BliXKl-prcfwurc  i^nrmciciil  m  lined  man  t>T 

Moxunal  (nystobc)  prmsurv 

ItMataii  iudexof  circulatory  condllioiu.    IlaBigni(ica^ct^^lny  bi-  givtn  as  rollomii 

P.  P.  X  P.  n«t«-Velocily  >      -._  ,  ,.     ^  ,  ,  .    ,. 

i, i--i.  „,    ,    !■  —  triciency  of  bvart  as  •  pump,    la  a  oomuu  uuu- 

Syiit.  P.  X  P.  Rat*  -  Work  f  '  *^      *^ 

vidual  thi»  coalBciem  i«  25  per  cent,  to  35  jwr  wml. 
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4.  Upon  Dcntory  «iimulatlon  the  nuoir-oior  oeiiii«  In  the  me<1ulla  iwu- 
il|7  rORpondc  by  conslrictiDK  Ibp  (wriphc'ml  vemcU,  and  the  pmnurc,  «s|M«iiiJly  llie  iiiicil- 
tBal  pNttura,  rues-    The  pulM>-raio  ibUHll.v  iinickenH  aim.    Hicff  ttnt  K'^^'  viirialioon 
in  the  rcBpcin«  ol  <lilT«Biil  huullhy  iiidiviOduIn  lo  puin  Kliiaitioiiii.    Ih.  A.  Uerg,  iin<lor  ihr 
ivritcr'adirrction.  hiuilf«(r<lllir'rlTrcl(if  plnc-hinK  ihenr  upon  the NooH-pmBurc of  tiFultlij- 
iiiiliviilujilK,  bikI  luui  fmini]  in  Buine  )«n>iiriB  u   ri«e   of   lilood-preBHU  re   amoiintinit 
to  10  to  2(1  mm.  )l|r.  In  nllipni  no  i-ITcct,  in  ot.hcta  n  full  (if  Blioiit  10  mni.     Too  jntMiiie 
,  Mlmuli  prolutv  vliock.     Menial  oonion  ha*  a  similar  «:|Tt«l — a  <lfflnit«  vaxoRnn- 
I  at  rid  ion  wiling  in.  wlui'h  is  shown  by  llie  sfamikage  of  llie  annin  u  plelliytunu^mph, 
fi.  In  ii!«rp  ilii'  oppofiit*!  rFfrctii  atv  unrn:   them  U  a  i^nenl  vaaoili  lation 
nnd  H  fall  in  mininiiil   b  looU-prpstt  n  re     (Iloufll.  Briub,  and  rn}vn>Y«theO- 
Tbcrr  if  jirobal^ily  nlao  a  vIikIiI  full  in  nmxinial  pn-wnrv. 


VARL\TIO.\S  IN  BLOOD-PRE.-^.^l'RE  fXDER  P.ATHOLOGICAL 
CONDITIOXS. 

AitPtiyXlA    AXD  THE    EFFECT   OP    EXCCSfl   OP   CO,. 

When  the  heart  faila  tlic  oirciilatioii  is  tilowecl,  and  th<-  blood  becomes 
in  com  plot  fly  ai^ratpti  and  overloadrd  with  CO,  (f.  Bohr).  Thrso  windl- 
tioDM  clotwly  «niul»tc  thi'  eonditioiw  proci-nt  in  awphy.xiii  (Trmibc).  or  after 
breathing  an  atmosphrre  overladen  with  CO,  (Klug  has  ehown  that  tlio 
cfftfl   of    tliew   is  (iiiite   similar). 

Expcrimcnial  Aspliyxia. — The 
conditions  n.-«  ol>;4i-rvt'il  in  exixri- 
mental  asphyxia  sonu'whnl  fore- 
shadow those  due  to  accumulation 
of  CO,  from  heart  failun-.  The 
blood -presttu re  chanfces  ill  asphyxia 
have  been  moift  earefully  t^tudiod 
by  Konow  and  StentKck  in  Tiger- 
stedl'K  labornloiy,  who  found  as- 
phyxiation in  rabbits  resulting  in 
the  following  series  of  events: 

1.  At  ib(t  bcsinning  of  iwphyxis  iho 
vast)  mot  or  and  cardiac  ccntrm 

.in  the  Ripdullu  arc  si  imululed, 
as  is  abo  the  inliihilory  nrnlre.  Olooii- 
prcimure  rlneii  und  the  puliir  in 
■  towed,  ({'omeron  luw  sliowa  ihui,  on 
tlie  other  band,  the  1 1>  n  i  c  i  i  y  of  the 
heart  niiiacle  pnimptly  .dee  r  cases 
with  l!v^  fint  dnttr  of  ii^phyxia  and  re- 
tnuins  diiniiicihed  ihmnjchrail.] 

2.  An  Bipliyxia  couiinunt.  tlie  elTecI 
ol  alowiitiE  of  ihr  piiliw  exec<^  tluil  of 
the  rise  of  prueurv  and  the  blood- 
prcKsurc   full*. 

3.  This  mndiiioii  slown  the  cireula- 

tioR  itiU  laon,  CO,  aceuniuliiUvi  in  tlie  blood,  buthing  the  vasomotor  ceoti*,  the  latter 
.MimnlalMi  die  tirtettal>«  to  utilJ  further  conalrietioii.  the  xagiut  can  nu  loiiKcr  overcome 
'Ih^effrctK.  nivl  in  spite  of  il»  continual  action  IliepuUn  quiekcna  and  blood- 

prcssurD  nitnin  rise*. 

4.  The  adiviiy  of  th«  vnsonmtor  wntte  diminishoi  u*hil«  the  \ig|ui  centre  rcnuuiiB 
at  nuximnl  activity,  and  the  pulae-rate  again  slows  and  t>lood-pr«** 
sure  afui  n  falls. 
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5.  The  vagus  centre  fntiguen,  the  ncccnory  vwaniotor  oeiilicH  in  ihtr  xpinal  conj 
an  axnln  ittlmti]al«<d,  tui'l  blooil-prpMsii  r«  anil   pn  I«d -rntc  aRnin  rise, 

fl.  I'^ilicltictivil]:  of  Tlio  lieurl  (liuiinbihcs,  uwtuiioiiat  bcutx  uni  ilruppnj  by  tlie  vni- 
lne\e.  blnnd- prr»uii  rR  nnd  pulne-riitc  fall,  anil  the  niiimal  dim  at  this 
BlAiei>  uuliiM  respirutioii  is  piuiiiplly  reiitomJ. 

UccAaioiiuily  in  niqihyiia  periodic  cbnnfps  in  rhylbm  of  thn  hpnrt  orcur.  burH  iui  havo 
bMn  dbsnibcd  by  Lucinni  in  f  ra^  utid  by  I^nKO"<i(>rfr  in  onM.  Tlimo  iirpffulAT^tlofl  occur 
whon  the  viLfn«mievtionc(lii«  well  nn  when  tlicy  urt.iclive;  (htsulsooocuni  wlirn  thciuitinn] 
in  miulc  l»  lirratlir  aii  piccnw  of  CO,  (Klujtl-  Whrn,  howntTr,  thr  vaiP  aiv  inflrlivr  (ciil), 
llic  ri»i>  id  bloutt-juVBHUre  in  uapbyxiii  is  FontiiiuoUM  fnini  (lip  un»et  until  Ibt-  rasaiiiolur 
eentrw  foil  (I'.e.,  in  the  fourth  ■tatc^).  Whrn  Ihn  ecrrirnl  npr\Tii  have  been  cut  nnil  Ibo 
vnKi  arr  aclivv,  tlter«  is  an  iniiiMntiule  fall  in  both  blooil-pntwuro  anil  piil«if>-n)l«-  the  ritm 
ill  blood- prvMiire  acla  iu  much  lulcr  wlicn  Ibe  accMnory  vnamnotor  ctMitrta  bi  lb«  spitial 
oortl  arc  ■timulaicd,  or  iVie  animal  may  die  if  IIkmc  fail  to  rmponil. 

BLOOD-PRESSURK  IN  VARIOirs  DISE.\S1-S.  I 

Importance  of  Determininf;  the  Mechanism  Producinc  the  Change. — 

Variutimis  in  blood-prrsfiurc  orcur  not  only  in  conilitiunH  of  lu'iiltli  but  still 
more  uiKicr  patholn}0''nl  conditions.  Asf  will  l>c  seen,  the  mechanism  which 
brings  Iht-M-  chnngi-.s  ubout  is  not  alwjiys  »  simpU^  one,  tuiil  llu-  ciiusjil  fni^tor 
may  not  hv  Rffected  by  merely  ivaartmg  to  therapeutic  methods  whieh 
lower  a  hijih  l)I(ii)d-pri-MSiire  or  riiija^  tt  low  ono.  Ii  is  theri'fort^  nccoiwiiry 
for  the  elinicrian  to  investigate  a*  fai-  aw  possible  the  condition  of  the  vaso- 
motor nervea,  the  strength  of  thd  heart-heat,  to  determine  also  whether  the 
blood  h*  properly  aerated,  and  learn  whether  the  kidm^y:*  arc  performing 
their  function  properly,  before  proceeding  to  symptomatic  treatment  of 
high  or  low  blood-pressure  when  the  cauoc  is  in  any  way  obscure,  . 

DI8EASBS   WITH   ItlUll    I)LO0D-l-RE8ftURR  (llYPF.RTKMSIOK).  1 

The  following  represent  the  typical  blood-pressure  findings  in  various 
dJscaaeit.     In  exccptionnl  tases  more  extreme  variations  are  «een: 

1.  NephrllU,  wpocially  tliu  cbronic  forms  {nuKinW  preseiitc  160  to  220,  iniiiiniaJ 
130  to  160,  pi  I  Im;- mil!  SO  to  SO).  Ilifih  blood-proBure  is  common  iii  iHith  panMichymntoua 
and  inlcmtiti.il  rnv".  I'JiwIcr  an'l  lleini-kc  fnunit  thai  in  .ininiaU  from  whicb  .'vlmosl  all  the 
kidney  8ubiitai;CL-  UmI  bi-en  ivrnovotl.  bloiHl-prensure  rose  puri  paii»u  nvith  the  occurrvuoe  ot 
sigiiB  of  n-iml  iiiaulEcicncy  in  thn  mcluljolL-iin. 

Excellent  reviews  of  this  subject  have  recently  been  published  by 
T.  C.  Janewftv  and  by  Pearcc,  There  socms  to  be  a  i^triking  parallelism 
between  continuous  high  blood-prcseurc  and  ovoreccretion  of  the  adrenals, 
usually  leading  to  an  hypertrophy  of  the  latter  (see  page  208),  ■ 

In  acute  nephritis  llie  b1(>ud-pn'Mtun>  may  not  ariw.  but  Builcnnaiin  r«pon« 
a  aw«  of  BCartuIinnl  nephritin  nhcrn  »  ritv  of  50  nun.  lu^mlilcKl  ilie  onset  of  ibv  nepluitii. 
Here  it  in  of  dinj^noatic  and  pmenonlic  importance 

In  uraemia  blood- pmBiira  rises  nt  tlie  be^nnlnx  of  ihe  attack,  but  may  grad-] 
UiUy  fall  ■  tew  duji  before  a  fatal  tftrmination  (Laqueiir).   Craduul  fall  in  blood-jutBaure 
also  ncconipnniM  amdioralion.     Ehipl  timJA  ibnt  ibrn^  is  no  riir  in  the  mildnit  caivii  of 
nephritis,  but  iliat  ibu  riie  of  prtuun.'  niiu  parallt^l  V>  the  severity  of  the  disease  until  tbe 
t«nniiiul  fall  nets  in  from  cardiac  uvaknru, 

2.  AricrioscleroKiK.— fncwascd  blood-premiire  (maximal  UO  to  170,  minimal  110 
to  130,  piiW  fiO  or  orvr)  ii  the  mlo  in  nrtcviaeeleimiH.  IboiiiEh  then  are  OMadonid  excep- 
tions where  the  nuaximal  prMH»»  docs  not  exceed  or  e^-en  reach  110  nnn.  (Israel).  (See 
also  chaptex  on  Arterioaclenxiis.} 
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with  tiitrtlcH  or  other  vuaoconii  trie  tor*  or  liy  veiK-nec  tioti  only 
increasp"  ihp  I  Auk  o(  the  hearl.  Thp  only  mwlical  irwilmept  whjeh  n ids  it 
ut  nil  in  adiiil  lustra  I  lou  uf  ultupliie  lu  punilyzc  tht  vsp.  i)uii<kiTi  the  liturl,  ajiil  fvriml  ihv 
preMUrc  to  Hue  lantt^  mulily.  I.iiinliiir  pimrliirr  hclpn  Kimpwhnl  l>y  rcmiivinx  tht^  rxccMi  fif 
tntracnuiiKl  fluid.  If  tliU  dix»  not  nulliet*.  L'usliiiig  ailvinB  Burptal  iiilrricrviict!  in  many 
CMM, — »9djio(  theikuU  iiehig  lifted  Itrmpomrily  in  order  In  n>lirvr  Llir  intrncnmlal  lonsion 
and  to  ftUott  l>ie  bloocl-prfwiire  lo  fall  T)iiB  |>ro«Mlure  m  [ilrrioal  <levuid  of  dangvr  in  iho 
hand*  of  n  Hur^on  H'tiim.-  lur^wiK  in  prrfi«t.  but  very  dHnf^roiw  if  it  in  impMf«ct,  nnd  thi> 
point  alonp  irill  iiflf-ii  doi>idi>  lliir  MdviHiibilily  or  insidvisaWlity  uf  the  operation. 

7.  AlUcks  of  ittlopaihic  Bplkpty  ore  oHociatcd  with  very  higli  blood-pnavurc 
and  dmr  puUc.    The  blood-prvuiirc  sitiln  vithin  a  fow  minutes  after  the  fit,  which  aiwlds  to 

,  diffenntlalo  it  from  iira'Tiiia  (Pilcx). 

ft.  VkicnUr  Crises. — I'lil  hrui  <(cMribc(l  nn  imjiortatit  K^^P  "f  cases  taiOciaUxl  with 

'  crisM  of  high  l>lofHU[irpRfliin:i  due  lo  vtuwooiuit fiction.  Anions  tlicap  ho  HiMsee  urinmia, 
eerUuii  cuaus  of  itrtt^riuavlerotuE.  tsiiwiuJly  with  iitHlomiiuil  uiid  lurdiiLC  syinptitnui,  luid 
mpocially  the  tnliclic  viscc^rnl  erism  with  inU--iuv  pain.  Iln  hnn  ihown  that  these  na  well  n» 
fttlMluof  tlxhtning  piunH  arc  aMorial^  with  inarkeij  vasooonstriction  and  rise  in  bloi>d-]>i«»- 
nuic.  and  vlalo  lliiit  ihey  lire  e\'en  relieved  by  the  ndnuniiitTvtJoii  of  iiilTOglyecrin.  He  aliio 
clamcs  ansinik  poclonn.  intrmiilli'iit  claudication,  and  ItAynniid'H  discaac  undeir  thi*  head. 
'3.  Aliacks  of  Anxina  PectorU. 

IQ.  Some  Cose*  of  A(lain»-Sioke>  Dii«aies  bctwecfl  Attack*.  —  Gib«an  reports  k 
caac  willi  maxini»l  ptVMHizrc  ;!70,  niiriirnnl  i>re«*iirc  70.  piilsc-ratc  27.  The  proffun;  may, 
liowuver,  never  riae  inalcriBUy.  During  the  attaoka  it  always  falls  almost  to  wro  (tee 
page  ■IfiO). 

11.  Exophthalmic  Oollrc  (Graves's  or  Basedow's  dueaw)  i»  nfien  accompanied  by 
hypertrophy  of  the  heart  with  iiicrewed  nuuciautl,  HO  to  160  inni.,  miniiual  90  to  110 
mm.,  and  piilac-prcMUm  30  to  !'0  mni,,  pulM>ratc  aee«lerat4sl  to  120  nnd  over.  In 
Home  vanes  til  Grav«a'(i  dioeaMe  the  prenurv  rHtnaina  low  (maximal  120,  minimftl  00). 

12.  The  End  of  Presiuincy,  the  on«el  of  Inbor.  and  the  puerperEiun  are  accom- 
panied by  a  slight  (lO-lD  mm.)  rioe  of  maxima)  pmsure  tvith  httle  channc  m  minimal 
preHure  (Slnmoii*  nnd  (i<)Uliibi)rough;   we  IHrl  III,  Chapter  IX). 

I'i.  Chronic  Primary  Polycythiemln.  —  The  increiucd  number  of  red  oorpunflea 
iaereaaca  the  viscuBily  of  the  blood,  and  thereby  the  work  of  the  heart,  bcnidcx  nrlxKnicle- 
KMii  m  uiufllly  nwocisted.  On  the  other  Iwntl,  aa  shown  by  W.  £rb,  Jr.,  iiicreuoe  in  blood- 
preasure  causes  liquid  lo  leave  the  vetwU  and  thereby  incrcawa  the  viacnsity  of  tlio  blood 
ftirtber — iDlradueiiig  a  viciouB  cycle. 

14.  Cjanoilii  In  Heart  TalJure  with  Broken  Compenution,  irhicli  occurs  al  some 
■ta^  in  almost  all  failiiiK  hearts.  The  blooi)  liecomm  overloaded  with  CO,,  and  vasocon- 
1  «tricli(in  pluB  augmentulion  reoulla  on  in  tuphyxia  (»ce  |>ap!  237).  I'tiually  the  pulse  i* 
qtltckcncd,  pmbnbly  from  fatigue  ol  the  \ag\u  centre.  Thla  condJlioQ  in  of  ]t;reat  clinical 
importance,  since  tlie  hlgli  blood-preaiiir«  incroasca  the  work  of  the  heart  lutd  occelerBl«i  its 
failure.  Venraiection.  nifita,  digitaliii.  snytlung  which  ac^eleratm  the  velocity  of  blood 
fh>w  through  the  lun^,  l>rin^  about  impnn'cmcnl  anil  lowering  of  the  blood- pressure. 


PATH01J3GICAL   CONmTI:>N)t    ASSOCtATED    WITH    LOW    BLOOU-l'UESHl'RK 

(hyi-oteksion). 

Although  tho  occunrpiicff  of  Inw  blood-pressure  is  usually  associated 
in  the  mind  with  the  idea  of  a  diseased  heart,  such  is,  im  a  rule,  not  the 
case.  In  fnot.  in  moBt  chronic  diseases  of  the  heart  the  maximal  prciwurc 
is  Increased  rather  than  decreased,  an  has  been  shown  above.  In  one  case 
of  aortic  insiiffieieney,  for  example,  the  writer  found  »  maximal  pr<-iwiir<! 
of  150  ami  »  inininiHl  prejwurtr  of  1 10  two  minutes  befort?  death,  in  spite 
of  intense  heart  failure. 

A  low  bload-prciBUTc  i*  more  commonly  an  index  of  fail- 
ure  of  the  vaaomotor  ccntro  than  of  the  heart,  and  occurs  in  condi- 
tjon*  where  ibe  strength  of  the  heart  is  uninjured  (Romberg  and  I'teiler,  llnwafeld  and 
Fencvewy,  Crilc!), 


BLOOn-PRKSSURE  AND  BLOOD  VISCOSITY. 
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Condiiiooii  in  which  low  bloMt-prnwiira  ia  fount!  an. 

1.  Acuic  Inlcctlous  diMatct,  exoept  mpninifiti))  (where  the  blood-pTfwniM  i*  Ugh 
from  iocreMed  intmitiuiial  t«iiuo(i).     KomtnTg  anil   I'iiiwipr  tuive  Bhown   llial   iMctort*! 

QM  diininuh  iJir:  trniic  aciivity  of  the;  v.vomolor  criilir,  ancl  miyot'vn  pnralyic  11. 
!  Slrangtb  of  the  heart  is  showD  Ut  be  undiminished  if  the  va»oililu1ioii  i«  couotenoud  by 
a,  eam|>r«i»ion  of  the  abdominal  notla,  el«.    'ilia  bluod-prvuurc  fuJlM  betniue  tha 
rjolM  MP  dilatrd  nnd  the  aiilflnw  trom  the  artcriM  ia  too  ni|>ici  (miuiinnl  pmuurc  W  to 
''ill),  minimal  pn-wur«  60  to 90,  (tube-rate  Incrrased.Me  table,  paRi'  '2y). 

Tlip  Iciwfsi  litiKxI-pnwure  i«  in  typhoid  f  i-  v  e  r  (Biirachi  und  p  c  r  i  I  o  n  1 1  t «, 
where  tlie  dilalntion  ol  sbdnntinid  vcmcI*  from  thr  local  inHnminntioii  ndil  their  effect  to 
Uittlof  the  cuiuueuuit  vaaodilatlon.  In  typhoid  fe^-er  the  n'rit«r  Iioh  Hecu  inuximal  pmitiurM 
i  low  M  fifi  miD.  !lg  (Rivn^Rom),  nltlioui;b  tniuciinn]  100  to  120  with  miciiDul  GO  to  DO  b 
I  COORIon.  Crile  rikI  llrimcn  hnvn  drocrilx^d  rinni  in  blood* prrmun;  at  thr  oiwct  of  pnr- 
illoji  due  to  sploDohnic  Hiiiiiulution,  but  the  writer  haa  had  two  caaes  (one  of  which 
ia  itictitioiml  by  Brtggii)  in  which  inactivity  of  tlic  vnnomotor  centre  prevented  thi*  riw 
from  occumnjt- 

III  pncuinunia  tlie  bUNxl-preiBiure  may  not  be  cliaii£(T<l  much  (niaxiiiial  110  to 
130,  minimnl  DO,  piiticmtc  130);  it  may  rine  ui  mild  acphyKia  wita  in,  or  it  may  fall  v»ry 
low  from  vasomotor  paralysis. 

In  diphtheria,  scarlet  fever,  meksles,  acute  rbeumalism,  and 
I  in  fact  in  nil  other  ociitr  infectious  diRciiMs,  the  tnaxinial  |>itiMiiin!  unuotly  falls  below 
100  duriiif;  the  htright  of  the  fever  (Wei^rl). 

2.  PfclUaU.  —  In  this  diica«c  all  ranges  of  blood -prciBure  may  be  found.  John, 
Naumann,  Burckhanll,  ami  Slanion  haw  found  unifomdy  low  prCMures,  90  to  100  mm. 
with  the  (ituirtner  and  Itivn-Kocci  ujipuratiix,  but  thla  may  arise  frum  the  pallor  of  the  idun. 
Jancway  foimd  that  variationa  of   innnimnl  prruuir  belwcrn  SO  nnd   120  ram.  lie  are 

onunon  In  ihir  mumc  patient,  and  IImi  writer's  experience  beani  this  out.  The  puW-nte  in 
BuaDy  rapiil,  S(i  to  100  jicr  minute,  feiem  ftads  (hut  tliere  ia  uauolly  u  rise  of  bl(Hid-i>rrh> 
sure  wh*Ti  improscnienl  sew  in,  snd  a  fall  whc-n  the  cjum  iii  tcnttiniE  wome. 

:t.  Shock. — ('rile  ho*  ahown  that  in  Kurfcical  xhock  froio  injury  or  pain  there  is  loss 
of  tonic  aclivilY  111  tlit>  vsMimolor  centre  eisclly  an  in  aciitr  inff^liniiH  rliricawH.  Syncope 
from  emutivnid  excitemrnl.  etc..  Sa  of  siiniliir  oritnn.  Crile  coiml«nictB  the  viuoiantor 
pamlyxix  by  puttinfi  n  iloiiblc-wallcd  rubber  xuit  upon  the  patient  unil  inflatintc  the  chnni- 
bCT  ljet«*«i  the  walls  until  tlie  prf«*.ur*  comp*n»a1e«  for  the  loss  of  vascular  tone. 

Ilenderion.  nhile  conlimiiug  t'rilr's  olwervatioiu  u  ivpirdB  the  pomia  of  the  vaM>- 
motor  crntrr.  bflievrx  thnt  this  is  not  the  primary  phenomenon.  He  calls  atl«'nlioii  to  tlie 
(riniilarity  betwtr-n  the  phenomenu  of  ehock  ami  those  of  muuntuin  tticknesn.  wLicb  Mooin 
hasflbown  to  be  due  tna  lowi'OjCoiilrnt  of  tlw  blood  (ncnpniaK  Hcudprson  IwlicveA  that 
tlwi  Boedianian  of  the  ttvo  conditionii  in  Hiniibr  and  is  able  lo  iiulMlsntiate  hlx  claim  by 
(mxliKiDg  aliock  ex pprimen tally  under  nil  conditions  in  which  ('O,  ia  mode  to  eMnpo 
npidly  (mm  the  blonl,  cither  ihroush  rnjiid  n^rniion  of  the  Iiinfc*  or  ihmutch  exposutv 
of  tli0  liil(MineR  nnd  iiienentt'ry  to  acurrenl  of  wnrm  nioiat  iiir.  He  Iiaa  aliown  further 
tlial  CO,  ia  the  hormone  which  pm>cn-m  the  tonic  conlrnction  of  tliewnllsof  the  >'cins. 
Bojicro/t  hsx  nWi  shown  ihul  llwue  are  undpr  nervous  control  as  well  as  the  arleries  anil 
that  llieir  nerven  uriae  in  the  name  re^oiis  an  do  the  viuioniotor  nerves  to  the  latter. 

Aeeordinff  to  llcndrrwin  the  aiwiiiencc  of  c^-entji  in  ahock  ia  aa  follows^ 

(1)  Psin  or  emotion;  (2)  hyijerpnnea:  (3>  overa^ration  of  the  blood  (lowerin):  of  tha 
(X>,  cuaiteui,  acHimia),  dilotBiion  of  the  veina  and  accumulation  of  blood  in  the  l»tler, 
lowcrinft  of  the  venous  prouurc  (and  hriicc  diminiiihcit  entry  of  blood  into  the  lieott); 
(4)  fall  In  iirlerial  premure,  uccumpanied  by  Iuim  of  arterial  toiw  (vaaodilataCioti};  (S) 
eerebral  luuttnia. 

Thrre  it  nn  accumulation  of  blood  in  tlie  veins  with  deptoiion  of  the  arteriM  (an 
art«fial  iniemia). 

In  fevers  the  htith  temperature  fi\f»  rise  to  n  sliicht  polypmva  and  also  favora 
the  eraporation  irf  IT),  from  the  hines  tleniterson  believen  tliat  ihene  factor*  «oApef»Ie 
with  the  loxini  in  prodtieinft  the  vaMuniitor  immiRi  of  infcctimia  dinenses. 

It  will  be  cevn  ihHi  in  many  of  the  functional  cardiac  diseases  aociuntiUtiOn  of  blooil 
in  lite  %'eins  with  dejilelion  of  tlie  arlerin  ia  the  mot<l  Btriking  disturbance  in  llio  circida- 
lion,  tuMi  plays  on  imiwnant  rUo  in  producing  the  clinic«l  picttiro. 


^  disp;ases  of  thk  hkart  and  aorta.  ^M 

Whether  nn  orcnsionil  wliiiT  i>f  CO;  or  niereiy  occasionally  holdinit  t.lie  brwitli  nifll 
tvlievu  lln?  iLCu|iiiiu  »»■!  resMrV'  tlie  vuflculur  [uiirr  in  such  caava  reniuiiia  ta  Iw  pruvcd.         1 

4.  CalUpM  frotn  vaniiun  jnisotui.  onriioliA  and  Mlicylic-  nrii),  nnvnic,  phcwplionu,  1 
drug*  of  tlic  tiniipyrv'tic  xericM,  oK'.,  t»  Uue  lo  ibu  «aiiie  cutLsc — lailure  at  tlie  vitaocan- 
«trictor  CPiitiv. — unci  liki-nise  is  acconipunieil  by  low  Mooil-pnsBurc. 

A.  Aftitr  cxtirniivc  hemorrhage  u,  Cnll  nf  blood-prcwiiire  teW  in  (except  afl^r  veiie*  , 
SMlioD  in  ooin^  ca«ai>  wliere  a  fuiliiig  hvarl  in  relieved),  owing  to  luck  <■(  blixxl  lo  fill  out  j 
the  artcriiTs.  Tliis  in  usually  rplii^vnl  liy  subculoiicoui  or  intrai'onoUR  NaCl  inliuion,  orl 
cnreii  by  liiitiot  iir1i?nal  Irani-fiikion  (Crik')<  I 

G,  lu  diarrhua.  dywntcry,  cholera,  ur  nfter  proftuw  mm  t  ti  ng  ,  aa  from  vanoerl 
of  t.hr  *Uimnch.  ititiutiniU  nhNlnic-linn,  prrilnniliH.  etc.,  when  larg^  HmounlH  of  fluid  have 
lefi  Itie  t)i>dy,  tlii'  artnnvi  may  sloo  bf  di^jilete^i  of  fluid  and  i^  very  loiv  blood-priMiure  J 
ntult.    Tlii»  is  iilsLi  ri-li(>v«i  hy  infusion.  1 

T.  In  pkurliy,eF-|>eriHlly  plenrigy  with  effusion,  blood-preMiiwiBunifonnlylow.  1 

5.  l>oficardilis  is  ju'i-ompaiiied  by  Ioh'  bloiKl-proBurv  (m.ixiniim)  10(1  U>  120,  ' 
minicniim  7(1  lo  !)0,  pulsc-r.ite  iiirrcascrl)  unlwa  con>plicnlc<l  by  hypcdrophy  of  ihc  heart  I 
or  Boiiic  olhor  fiiciom.  I 

e.  Acute  cardiac  diseaics  of  nil  (y|i«(.  which  hnt^  not  lx«n  prrccdni  by  chronjol 
prooCMW  ami  arn  not  iixwwiBrpd  with  iriarke.)  cyanonis.  Hero  the  aUive-iiientioneil  toxin  1 
nelion  oii  the  vuMiniotor  ci'iilrt^  in  uHuully  pniwut  if  the  rtidocurdilix  is  of  the  iiifectioiM  I 
vnrifty,  nnd  linidcs  then?  in  Home  weakeninK  of  the  heart.  The  qiiiekMMd  ptllH-rM«'] 
prf^entBCO,  from  aeeuriiiilaiin;(  in  the  blcxxl  and  the  asph^iiial  rise  in  prmrure  dow  not] 
occur.     K.  WeigiTl  wj.Kir(K  nil  r:iii;ri's  uf  prfsaun?  Iwtwii-n  OS  imd  MO  ram.  IIk-  1 

10.  In  chronic  mJIral  ntcnosi.i  the  mnximnl  and  minimal  prpuKiinw  are  usually  I 
Dormul  or  a  little  below  normal,  when  the  left  ventricle  dom  not  bypertrupliy;  hut  lliia  I 
may  vary  eonniclcriibly.  1 

11.  Chronic  WRiiln^  dl*cA*c*.  eanner,  ehronie  phtlmis,  anu'iiiias.  ele,,  are  twwoeiaied 
with  brown  utruphy  of   tlie  lit-art  niiiBele  (nee  puf^  211),  willi  wi-iikened  lieurt  action, 
h«nce  iril.h  lowcrcil  blood -tircMurc  (10  to  20  mm.  lower  than  normal,  puUr-mtn  luuallyj 
inereaaed).  J 

mX)OD-PRESSrRF.  IN  THE  VEms.  I 

^'a^io^l«  mt'thotls  have  bwn  drvised  for  the  determination  of  tlic  venous  ( 
blooti-preshure  in  tiian.  the  fii^t  bi-iiif;  int ivtditertt  by  v.  Uosrh  nod  beinf; 
but  H  nlijjlit  vaiiation  of  hix  arterial  sphygitioniunoiiti-tcr. 

A  very  mmilar  apparatu*  has  Iwon  conol nicteil  recently  by  Scwull,  but  this  ^ve* 
rather  unsulisfaciory  rwiiiltii  in  ])raetiee.  \'.  Kri-y  and  lnl*r  tiiiertniT  also  det^mlineI| 
the  ppRHiurr  by  coniiidcrJiii;  it  nguni  to  the  height  abo^-e  the  angle  of  I.iidwix  at  nhicH 
the  ^-ein*  of  the  hand  eoiild  lie  >.oeii  to  eollBpne.  This  inel.hrjil  is  not  'piite  as  jEwd  ua  the 
formrr.  A  eonsidpnibie  adiiuiee  wiw  niiide  by  v.  llMkliiitdiiiutv-n,  who  comprt'iaed  the 
vein  by  inHalinK  n  nmnll  niblirr  rapsiile  pmviderl  with  ii  g\iu#  window  in  the  lop  and  a 
niblier-diim  lluur  havirit:  a  liule  in  its  eeiiln.',  Tliis  dum  wus  cuuted  with  glycerin  so  iin  to 
innure  perfeet  coiitnet.  It  is  llicii  plnw-d  vvrt  a  vein,  preferably  upon  the  back  of  the  hantl 
or  wrist,  and  the  8y«lem  blown  up  until  the  vein  can  be  ee*n  to  <liMkppear,  ut  vrhieh  point 
the  prpHsurr  is  read  otT  (ijion  ii  water  iiianuiiivlcr,  Eynter  and  Honker  h^ivc^  niodilied  Ihia 
chamber  hy  eonslrHrliiiB  one  of  aluminum  with  the  entire  lop  of  fctla**  and  Ilie  twn  enita 
concave  no  us  to  avoid  presniire  ufHin  the  veins,  and  their  upparaUis  BCeriis  to  K've  multa 
eoneoni.ani  within  1  cm,  H,0,  Tliey  find  tlim  the  norninl  ^■enou«  preiwurr  !ii  the  i-lrrno- 
xiphu-d  arlleulauon  i"  •')  Itl  em.  il,(].'  It  in  increased  by  exercise  and  in  eiirdiae  case* 
U'ith  broken  eotniK-nsalion,  when  it  may  rise  lo  27  cm.  or  over.  When  the  veins  nre  not 
BulRcienlly  dislendtTrl  at  that  level  the  hand  may  be  lowered  n  known  distance,  the 
prsBUiv  read:  and  (be  ihNlnnc  loweml  tuibtruet*^  from  the  amount  uf  the  readinjc  will 
npraMnt  the  venuun  pnmiire.  I»  catmi  where  jihteboeclcrosia  Is  pnacnt  no  aatisfnctory 
deUmit nation))  could  hi-  made. 

'  Time  figiitea  axrw  well  with  direct  manometric  determinations  rMoriily  made  in 
man  l>y  Mnriti  and  v.  Tabora  (Verfawndl.  d,  Kong.  f.  binere  Med.,  19W,  xxvi,  3n). 
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lips,  muy 
crit4>rion. 


Th*"  prt- spurc-  in  llie  cftpiilaries  of  vascular  areas,  specially  of  the 
bo  (loU'rmincd  in  the  Hamc  way,  uving  the  jioint  uf  blunching  a»  the 

The  »ttuly  of  the  venotiti  pres- 
sure ix  of  uudoubtcd  Jniportuiicc 
as  an  index  of  aceum illation  of 
the  bluud  in  the  systt'mie  cirru- 
lation  and  thus  as  an  index  of 
heart  failure.  Mon-over.  it  in  the 
most  importaot  physiological 
faelor  bringing  nliout  varialioQa 
in  the  volunK-  of  the  heart:  a  high 
venous  presHure  causing  dilat-a- 
tion.  a  low  venouitpn-jwure  eau.sing 
diminution  in  volume  (insufficient 
filling).  Thi.-*  intiy  prove  Ui  1)0  an 
important  factor  in  brtngingabout 
certain  eonditions  in  which  ihere 
18  "aru-rial  anu?miu"  (shock,  car- 
diac neurosis,  etc.). 

THE  PIXMOSARY  CIRCL'LATIOK- 

Beforc  birth  the  redftjince  id 
the  vesftcU  of  the  collap.-ieii  Umg  U 
[■at*r  than  thai  in  the  systemic 
^kfteries,  and  h<-nee  blood  passes 
from  the  pulmonary  artery  to 
the  aoria  through  the  ductus 
arl«rio#ui)  (Botalli). 

Kio-  31.— Hooker  anJ    E>>iei'i  mixlIGcaXiun  of 
A>   tke    blbCNl-pitWUre    in    y*HtOg       v.  RvtklinBtuumi'i  iualli»]  uf  .UcrmmimK  tt"<  vriou* 
'  infiuiU  i>  so  ami.  llfi  (Tnimpp),  U  miat      P«-«i»  m  mw. 
bn  oMnanfl  Ihni  ihe  pulmonary  [irc)«i>in> 

(Miniewluit  |;i««tcr  tliaii  Lhis.  VVliL-n  (lie  arat  of  lUDK  capilUriua  URlnm  nitli  ibe  Gnt 
RpiniliiM),  Itu!  roUUincF  in  ihr  piilin»nir>-  vrm#Iii  dMrnoM;*  vnty  niark«i!y.  Ttiiic 
'(lccn>:w««>  rontlriUm  iliiritiK  Ihe  period  of  infancy  unlit  tlie  hinfC  is  ftilly  cxjianded. 
.AftKiniiDg  lu  a  mimhi-'r  of  oboervera  <Btulnt-r.  Uchtliclm.  Opuothomiki.  Uriiilfonl  mid 
DvHn,  niiinii-r),  the  mmii  piwwiirc  in  the  piilmonniy  arlt^ry  of  mbbilH,  cut*,  tuiil  dogs 
vnriM  tTuin  A  to  :iii  ii>ni.  Hk-  II  iiia.v  be  said  to  Ik>  uppruximutvlT  Dlie'tliird 
lliBl  of  the  aorta  but  cubjrct  (o  maaidenble  variatioDH.  H^nitHlt  Iibji  found 
that  In  rabbit*  aSili  14:^  mm.  prmmiro  In  tho  aorta  tho  prmsiitv  wiiliin  t)ie  risht  ^-cntricle 
i*  mticb  xtmlvr  tlian  Ihia. 

The  putse-prcssuro  in  llie  pulmonan,'  arten,'  is  much  smaller  than  that 
JD  the  Aorl4i,  probably  alwut  0-12.5  mm.  Hg  in  small  animals,  and  iu 
man  not  far  from  tbcw  figures, 

Work  of  the  Kight  Heart. — The  pressure  within  the  pulmonary  nrt«ry 
und  hence  the  work  of  llic  right  heart  varies  within  wide  limits  under 
frxpt^rimental  eonditions. 

These  variations  are  in  part  pas^ve,  due  lo  pastivv  .staius  of  blood 
within   the  pntinonar^'  vessels,  and  in  part  may  bo  tho  result  of  vaso- 
motor chungeK  iu  the  pulmonary  vessels. 
3 


34  DISEASES  OF  THE  HEART   AKD  AORTA.  I 

The  conditJoiiii  in  which  the  changes  in  pulmonary  prtssiirv  arise 
pasavcly  from  changes  in  ihc  left  ventricle  are  the  moat  common  and  are 
cJinirally  ihe  most  important. 

IncrraMHl  tnfan  pulmntinO'  piVMurp  may  arise:  *  ' 

1,  When  Hii  increiuied  omouut  of  blood  unt«n  the  right  heart  from  the  retna  and  w 

expelled  into  Ihn  pulmonary  nrlcry. 

'i.  Thp  fitilinonury  blmxl- pressure  a]8u  uii<ler^u«(  rlirltiiiiic  vuriBtioiia.  falling  duriug 

iimpiratioti  ua  u  ruiill  u(  Buelioa  (ns  nhnwii  by  dc  Jtifyt)  niid  [ixing  <lii[in|t  expiratiou. 

3.  When  the  Icfl  vci.l.riclp  fsilii  lo  pump  an  etjiial  aii)oii(il  onward  into  tlic  aorla... 
«MiiInf  blood  U>  uccuiiiulule  in  the  pulcuuimry  cupillurics  uolil  Ihcsc  are  overfilled  BrHl'l 
•id  in  increwiiog  Ihe  remnlnnce  in  thi*  circuit,    (ilie  left  *icnlricla  acl«  upon  the  puU 
■nonary  eireuUtion  a«  »  suction  pump.) 

4.  Probably  TroiD  voiuitrictton  of  ibu  pulmuimry  arteriea  under  the  inHucnm  of 
vniKimolor  nnrvcii. 

Pulmonary  Vasomotof  Nerves. — The  existence  of  vftjtomotor  nerve*  iol 
the  pulmonary  art«ry,  first  Buggcstcd  by  Brown -S(5quard  (1S70  to  IS73)  ant! 
later  by  Badoud,  has  been  much  disputed,  but  seems  now  to  Ito  proved. 

Francoin'FRinric  hnii  (hnirn  that  ititntiUtion  of  the  lon«r  cervical  And  Upper  five 
thomcle  j^iintftiu  in  llit:  do^  unifonnly  euUB(^d  a  ri«c  oS  blocMl-preaBure  in  the  pulinormx]'  I 
artery,  a  full  «(  prraiim  in  (lie  left  auricle,  and  an  increaac  in  the  volume  i>f  the  lunj^J 
I>rotialily  ibie  lu  iicciiniiilnlinn  of  blood  on  the  ari«rial  dide  of  the  capillaries.    This  rite  in 
pulnionury  pressure  bore  no  tonaluiil  relutiun  lo  the  prwHUrv  iu  the  fetnorn)  artery,  which 
RomelimrK  row  nml  iiomelimrii  fell.     I'lii^  evidence  >itrant;ly  favors  the  exisWDCS  of  vanocon-  ' 
Htrictor  fibrvs.     Fmncois-Friuiek  tJiowetl  liirllier  ihHt  Ihew  nunie  etiangea  tn  pulmonaiyl 
arterial  pnw:ure.  left  uuriculnr  prmaure.  and  lung  volume  occurretl  relie«ly  when  the  central  I 
eiiii  of  the  femoral  nerve  or  a  proximal  hmneh  of  the  Kolnr  plexn«  wax  oliniulalrd.     ThiaJ 
reflex,  on  hi-  nhowB  in  u  subsniiii-rit  jiuiier,  may  Imve  !i!i[)orUnt  beoringi  in  tlie  production  ' 
of  certain  cardiac  dymptoiiix  aiul  in  influencing;  the  courte  of  rardtae  (IlHcafics. 

Action  of  DruKS  on  the  Pulmonary  Circulation. — Fran^oiif-Frftnck's  ri- 
aearches  are  very  ronvincing.  Thry  have  been  confirmed  by  It.  C.  Wood,  Jr., 
and  ulbor.'*,  amlurc  arci-pli'il  by  as  keen  a  critic  as Tij;er8ledt;  bnt  Wood,  Jr., 
and  also  I'ctitjcan  have  found  thill  all  drugs  exert  ii  muvh  losn 
marked  effect  on  the  pulmonary  circulation  than  on  the 
systemic.  It  miut  be  admitted  that  acceptance  It  not  universal.  Thn 
clinica]  importance  of  the  problem  renders  it  a  matter  of  universal  interest,  j 

It  may  be  considen-d  proved  by  Frangois-Franck's  work  that  sensory^ 
stimuli,  stimulation  of  the  sympatlietic  ncrve«,  asphyxia,  etc.,  may  cause 
the  pulmonary  arterial  prettsure  to  rifle  to  about  double  its  original  heif^ht, 
and  hence  in  chronic  conditions  may  play  an  important  ratio  in  briuipng 
about  hypertrophy  of  the  riRht  ventricle.  Moreover,  changes  of  pressure 
which  are  relatively  small  when  applied  to  the  left  ventricle  a.-wumc  much 
greater  proportions  when  applied  lo  the  weaker  right  ventricle,  and  appsr-  , 
ently  ititglit  changes  in  the  .Htrenglh  of  thiii  chamber  may  then  be  impor- 
tant factors  in  the  mechanism  of  the  eircuUtion. 

Tonicity  of  Ihe  KizhI  Ventricle. — More  important  than  the  changes  in 
pressure  in  the  pulmonarj-  artery  are  the  chan^t*^  in  tonus  of  thi-  right 
ventricle.  Owinjr  to  the  thinnej«  of  the  wall,  changes  in  tonicity  affect 
this  chamber  much  more  n-adily  than  they  do  the  left;  oversl retelling  of 
the  fibres  seta  iu  more  readily,  and  weakening  of  the  right  ventricle  resulUi 
more  readily.  Tlie^  changes  may  have  do  direct  relation  to  the  changes 
iu  pulmonary  arterial  pressure. 
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VISaiSlTV  OF  THE  BLOOD. 

One  of  the  moHt  importunt  fnctors  in  determining  the  work  of  the  heart 
and  the  nutriiiR-ril  of  the  lijwui-jt  is  Ihi-  vlscosily  of  the  blood, — that  i».  tlic 
friction  which  iti^  molecules  exert  upon  each  other  and  upon  the  walU  of 
the  blood-vp»seU. 

PoiMMiillft  nnd  later  Arrbeniun  intro<liim<l  n  mirthiyl  for  ilnlnnniiiinfc  visconiCj^  f{iiBn- 
titalively  Tor  Indifferent  fluid*  by  obeerviriK  ibi-  tiiiiv  taken  for  a  iu:ii'('ii  tulmiiv  ut  nuiil  to 
flow  vprlicall.v  ilowii  ii  givi-ii  k-ngih  of  npiUiiry  tulie.  Tlip  liaip  taken  by  water  to  (low 
iiniiler  the  Ramr  conditioiui  wjui  iMctl  njt  l.hr  unit.     Poiiwciiille  found 

(^uaulil)-  of  blood  Houint!  in  ^i\-en  time  ^  vi(;ciHiiI}'  ciieflieieal  X  (iiianiel«r  at 
captQiuy)'  X  height  of  pruuiuru  :  l(-nglh  of  tubd  for  dialancc  of  Row. 

Hiirrthle  found  ihnl  PDiiwciiilli>'i>  Uw  alao  litid  for  pulsating  fluids  and  in«>aund  the 
vi«co»it>'  ut  ttie  blood  in  tlie  living  aniitiul  by  compnriiiK  tlic  outflow  of  lilood  from  a  napil- 
lary  tube  introduced  into  thn  aorta  to  tho  (ititllow  til  water  under  the  •amc  canditiotm. 


ViMMHity  eoelIici*iiL  (water)  -4700 
Dog'ii  blood  -=  1«4S 

Wat*r 
Dog's  blood 


4700      , 
10l3  "*" 


ConlHcient  of  viacomty. 


Apparatus  for  Clinical  Dcterminallon  of  \'bcosity. — \'arious  forma  of 
apparfttu-s  hiive  been  lieviwd  for  iletennining  (he  vi.scosily  fliriically,  niont 
of  them  depending  upon  the  time  taken  for  a  column  of  blood  in  a  given 
j^  capilliiry  to  Iruverse  a  given  distance 

or  to  flow  out  of  a  given  orifice  when 
Hubjected  to  the  presaure  exerted  by 

a  constant  column  ot  water. 

^?nSi ....••CL 
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tla.33-—Oel.vnvanu\  a]<['iirmtiu  lor  ilrMnainin*  llrp  i''>ni>ii>' o(  thi-  hlonil,  lAOtt  Bni^oli  wi<l 
SohitunlitiEni-f  A.  Ap[f&riLtu>  at  rt«t  ou  jtn  vljknil.  fiivulnlou  llie  TliermonLel^r  and  (he  handle  mut  iiKt». 
In  Oiv  iilnii<l*r*aHvlii(  lulw  williin  thr  «niW(-jiiciu>t  tt—df,  ub— aJ.  U.  UeUud  ot  tjipllistlou.  (Afler 
lirusur-h  uirl  KFhiitvnMm.) 


Such  iippuniluK  hiui  been  ile«cribcd  by  Huertlde.  Burl4>n-0pH«,  HirecJi  and  Berk, 
Dclirnnann,  l!r«>i  and  nlwi  MoTiuikpy  have  deviacd  VPty  aimpb  form*  of  uppumtua  iji 
ivtiich  Btielion  froin  a  riil>U>r  Imili  lb  used  inBt*ail  of  posiliTe  prowupc.  C.  R.  Amtrian  in  th» 
Johnii  tlupkiiiB  MihIicuI  I'linic  liiu  found  Ihal  Ilie  Hem  appMralus  gi\'«i  rm\ill(i  willi  tiomial 
blood  wliioh  tall}'  well  uilli  the  hlooil  roiinl,  and  whirh  ihcreton!  »cem  ipiitp  Biijafnelorj'. 
De  te  rni  11 II II 'n  newer  u  p  pii  ra  I  iis  {Vie..  'Xi),  howp»Tr,  cnmbiiie»  cUnicid 
llwnicow  wilh  uccuracy  luid  i»  prolinhly  ihf  iiiorit  saliafuctory  now  in  u»e.  It  eon- 
Bt8  of  a  rupillary  lube  Mirroutided  by  a  fininll  cnndcnMr^jacktt  of  tcl)U»  contaiiti&x  walnr 
at  38°.    The  jacket  bear*  Iwo  side  uraia  wliicli  rest  in  ihe  torka  of  two  iipriglils  bo  rhiil  rhe 
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MURip  n  vftrtickl  pontion.  The  appantu*  i*  token  up  lu  a  whole  and  (ho 
up  lo  a  nwrk  on  the  capUbry.  The  appai'ulua  ia  thrn  placed  hack  on  ihn 
turkv,  a&tl  Hit  tittip  lukui  for  the  blixMl  to  How  ooit  unlil  it  rcHcbe*  a  aeooud  (lower)  m.irk 
ta  noti^l.  (Thw  i>huul(l  [pquiro  30-40 aoconda.)  A  aJcniUr det«munatioii  is  mailc  with  uat«r 
<6-8ae«>niia). 

In  order  to  keep  the  blood  from  clotting,  n  tjltt«  hinidin  may  be  placed  upuo  llie 
ear  before  KlabbinK  it.  This  does  not  Bll«r  the  viaooKlty  as  do  addlns  sodiiiin  oxalnti;, 
laltiog.  and  delibriiiation;  and  keeps  the  blond  from  clotting  for  20-30  niioutva. 

IhrU-miniin  flbtains  a  frw  drop*  of  hlnod  quickly  by  liaviitft  the  pstinut  cxcrt  a  forced 
cxpirattun  Willi  ibe  gloltis  ctuoed  (Vulsalva'tt  cxpennieut). 

Factors  Influencing  Viscosity. — Ilcubnor,  Detcrmann,  and  others  li«vp 
that  the  chipf  fartor  in  det«rniininR  the  visnosity  in  the  viscosity  of 
:  lod  corpiisclfs.  to  which  »l)uut  two-lhiriis  of  ihc  viscosity  of  the  bloo«l  is 
due.  Indeed  in  many  caees  the»!  observera,  and  also  Austrian,  have  found 
that  the  hlood-counl  and  the  vigeosily  furni:4h  accurate  controls  of  one 
another,^  though  there  are  exceptions  undnr  patholopca]  condition« 
(leiiluemia.  etc.).  There  is  little  if  any  difference  between  the  viscosity  of 
the  Dormal  blood  in  the  arteries.  capillariCH,  and  veins.  Bui  in  venous 
stasis  the  viscosity  increases  tremendously. 

In  a  poly  cy  t  h  acmica  with  11,000,000  red  corpuscles  the  vis- 
cosity  may   be  three   or   more    time,i   the    normal    (Stern). 

On  the  other  hand,  in  anaemias,  fcvwr,  the  liydraemia 
which  is  associated  with  anasarca  in  broken  compensation  or  exudates  the 
viscosity  is  uniformly  greatly  diminished. 

Burton-Opitx  found  that  diet  exerted  a  considerable  effect,  meat 
raising  the  viitconily,  carbuhydratos  and  fat  8  I  o  w  e  r  i  n  g  it. 
He  also  found  that  hot  baths  lowered  viscosity  while  cold  baths  increased 
,it.     Hot-wr  baths  m-em  lo  have  Htlh*  effect. 

In  compensated  heart  disease  the  water  content  of  the  blood  does  not 
ohanKc  (,\skana'.y),  nor  docs  the  viscosity,  but  Ihe  water  i.t  increased  and 
the  viscosity  diminished  (3.74  to  4.21)  when  compensation  is  broken  (Dctcr- 
mann).     In  bronchitis  and  diabclej<  it  is  higli  (o.o). 

Detemiann  cannot  confirm  the  findings  of  Otfried  Muller  and  Inada 
that  potassium  iodide  lowers  viscosity ;  and  indeed  the  chanfces  which  they 
obtained  wito  h-j*s  ihnn  1.0  per  cent.,  well  within  the  liniit.-i  of  experimental 
error.  Their  paper,  m  well  as  those  of  Hirsch  and  Heck,  illustrates  the 
tendency  of  workers  in  the  field  to  draw  too  definite  eoncluMona  from  too 
small  variations. 
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lU. 
THE    ARTERIAL  PULSE. 

HUlorical. — Obnervatioo  of  the  uioriiJ  puUc  bcgitn  nlmosl  ■j-nchronoiudj:'  vtth  the 
>JtOC»rar«  ohmrvation  of  dJarw)^  in  (cmrml.  Ilippormtra  (B.  C  fiOO)  noUxJ  the  infirk«(l 
pubntliMi  (('V<7p>c')  '>'  ll>*^  arlf-rira  in  cerluin  diBFami.  bitl  ilid  nul  iuaociat«  It  »itli  the  b«at 
of  IhebcMI.  HrrophiliM  iH.  ('.  'MIO)  nbacrvcd  the  fclati*««ynchixiniiimaf  tbtoi.'  twoni-cnt* 
■ad  apeaku  of  the  i^uii^t  |iii1im>  in  health  l<ivi-)fi6()  Id  oontnwt  Ut  the  marked  pulMLiun  in 
<lii«iMe  <lhe  itar/idf  o(  Hipfxicraloi).  Krinlntiu  <B.  C.  2S0)  iihowecl  Ihut  tlic  artcricn  nntr 
the  bearl  hr-nt  bnforr  iHr  »rlrnt»  morr  <lwT:knt  trwa  it.  Ariatotin  and  Inter  Arcliijtrnoe 
<firiit(Vnturv  after  ttiefhristiaii  enit  mudu  auniprouHobBPrvaliiMuiupoii  the  puL«iii  variolic 
■liwmc*,  and  The  Iiitirr  ilcscribcd  and  fcovr  the  natnr  tn  the  lijciotic  type  in  MM* 
ot  fewr.  altlioutiti  he  wiill  believed  that  the  Hrtc<rle«  were  fille<l  with  air.  (inlen  {A,  D.  131  - 
2(K!|  dcmoiutlrminl  Ihui  ihe  nrterica  were  nilcil  with  hlontl  and  itiidii'd  the  iiifluuuM  of  wx, 
niX,  rlioMiK'.  iiln>|>,  hot  ani]  mid  hatlw  ii|inii  The  ihyihm  nf  the  pulx'. 

The  old  ChiueM  phyalciaiui  alno  ducribed  the  pulse  and  evni  made  drawing  lo 
Qlustntf  their  iieiiBorj-  imprcaiioiu — a  pntcticc  whirh  did  nnt  hettin  in  Eiim])c  until  the 
time  ot  Henri  Foii<iijet  in  17(17.  After  llanfyV  <lcriior\siration  of  the  drciilation  of  tlie 
blood  ( ltl2K).  the  study  o(  itic  puUv  wiu  roumed  with  renewtxl  vigor  aud  bu«  conliuued 
to  the  prcocJit  day. 

Examination  of  the  Pulse. — ^The  rharacUristici  of  the  pulnc-wMt!  are, 
a»  11  rule.  dot4.Tiiiinvd  upon  thv  rmltHl  iirtcr>',  in  which  the  nrtcriiil  tension 
may  bp  pstimatfd  as  (tescribcti  on  page  19, 1  ho  wiiU  «f  tlir  ailery  being  also 
rollptl  umltT  the  fingt.T  while  th«  nrU-ry  !.■«  ompty.  iinii  lhii«  Ihe  prescnirc  or 
abeenc«  of  arierioeelertisis  notett.  Thi?  walls  of  a  normal  arteiT,-  are  barely, 
if  at  all,  palpable;  an  tithpromalouf  iirtprj'  may  feel  liite  the  trachea  of  a 
small  animal  (goose-nerk) ;  a  difTusely  sclerotic  artery  fcoU  like  a  pie(.>c  of 
thick  •wallet  I  nibber  tiilie. 

It  is  important  to  note  the  palpability  of  several  arteries,  since  one 
of  them  may  etwapc  a  xeleroUc  proccKs.  All  the  blood  mu^t  have  been 
picssctl  out  of  their  liunina  and  of  the  vcnic  comibM  that  nccompuay  them 
before  palpation  is  befiun,  or  else  normal  arteries  may  appear  to  be 
8ch.>rotic.  The  pressure  is  then  relieved,  and  the  tips  of  two  or  three  fingers 
are  praased  upon  the  artery  until  the  pulse  appears  niaxinial  (at  about 
the  minimal  pressure),  when  the  following  charaeteriBtics  are  noted:  (1} 
whether  the  artery  (beoccthe  pulse)  feels  large  and  diluted  (pulsus  mag- 
uua)  or  small  and  eonatnctcd  (pul.tits  parvus);  (2)  whether  the 
pulse  is  harxl  (pulsus  durus)  or  soft  (pulsus  mollis), — t.r..  whether 
the  minimal  pressure  is  low  or  high;  (3)  whether  the  onset  of  the  wave  is 
sudden  (pulsus  rcler)  or  gradual  (pulsus  tardus):  (■i)  whether 
the  wave  is  sustained  (anacrotir)  or  subsides  suddenly  under  the 
finger  (eol  lapsing,  wa  te  r-h  am  mer,  or  Corrigan  pubc) ;  (5)  the 
rate  of  the  heart  per  minute  (counted  continuously  during  at  least  a  half 
minute);  (C)  whether  the  rhythm  is  regular  (pulsus  rcgularis)  or 
im^lar   (pulsus    i  r  r  ■■  g  u  I  u  r  i  .t ) . 

Clinical  Sphj gmogrnfrfis.  —  An  ioEtrutnent  (spbygmogr&ph)  to 
reeonl  th«  pulse-wave  graphically  was  first  deviwd  by  K.  Vierordt  (1S&5), 
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but  It  waa  not  until  ISfiO  that  E.  J.  Marey  deviitcd  a  thorouRhly  practi- 
cal and  accunitf  form,  almoct  devoid  of  error,  which  is  still  in  use. 

Mnrry'8  ri[ihy|[iiKi|;ra)>li  coniiiiiUi  nf  a  bultoo  (pctntlc)  pmutetl  i4(>Lint>l  the  skia  over 
the  urUry  b)'  ineutio  ut  u  npriii^  su  lui  to  receive  (ho  fiulHiilJoriH  fniiii  the  Brlvr>'.  It  u  held 
in  place  by  a  Icuther  cuff,  mid  it  «  monl  important  Ituit  Iht-  fwlcitlr  rpm.iin  c-xactly  over  and 
tiot  to  one  «ido  of  the  iirtpry,  TVic  pelolw  in  snrniounlwl  by  ri  vorliciil  rod  or  screw  vtliich 
artimlulw  by  u  movaljli-  joint  with  u  Ioiik  "Tiliiig  lever,  'i'lie  writitig  lever  n«ord*  tha 
mstsnilird  puliu:  rnnvrmenlji  upon  n  turfiirci  nf  Hinoktij  )>apcr  held  in  vertical  pooltioit  by  m 
briuw  upriiclit  und  driven  by  u  vniull  piece  of  elock-work. 

A  more  totiipuci  luid  eimvfiiifni  lonu  i>(  Bphygmogniph  in  l.h.it  of  Diidj[pon,  in  which 
tlie  St  nuiiht  lever  in  Niippliiiiled  tiy  .1  iloii bio- jointed  one  which  wrileo  on  u  tiuriioultd  iuitcBd 
of  a  vertical  strip  of  smoked  paper.  The  tension  of  tiiu  sprii^g  iinssing  (loan  the  |>clotl« 
U  roiifthly  adjtiatable.  which  •nllowi'  some  v.triutioa  In  the  pnmuro  over  the  artery. 
V.  Jaci  uei  ha«  inipraved  nud)eeon'o  apparatus  by  odiiin);  to  it  ft  amall  time  nutHier 
recording  IKihs  of  u  second. 

Another  eicellenl  fnnn  of  sphygmogrsph  Ih  that  dcvisc"!  by  Roy  and  Adaitii,  wliicb, 

by  meuiti  of  a  delicate  adjuHtrneTit,  eiuibles   the  olwerver   to  obtnln  u  ptilsc  nieord  at 

uxBCtly  ilinjitolie  pmuiiin-.     trtiforlUDDtcly,  it  has  never  heMi  plneed  on  the  market,  and 

,  hence  Uat  mil.  been  aulijecTed  to  the  toit  of 

gencrul  um:,  but  any  one  who  in  intcrroled 

in  HpbyKmoKraphs  nhoiild  certainly  familiar- 

iie  hiiniieU  witii  their  obtiervBttoiui. 


M\J\N 


J\.JVJv^ 


Fi'i  l:r  ,  1,1 ,1  |,<..  r         '  'ikm  willa  111*  ErLnujittr  blituU^ivnurf  uppuntrop*  front  ihf  knn* 

trf  two  pBti^'ir      t  !■,   .  .r    1 1.1^  111.  ■iin-  m  i.h»  fud.    Tim  Tiitiimi  iiiiliniln  iho  prnmirra  Kt  hIiicIi  Ui* 

eurva  are  ULeu.  Huac  uuilctliacij  unItualiDi  nuilnutl  Bml  miniin*!  preuurc*  rsfpn-tivsly. 


Errors  in  Sphygniography. — Tn  spitf  of  the  existcnrv  of  th^«>  fiiirly 
satisfactory  sphygmograiilis  and  of  their  wide  use,  discrcpant-ies  between 
the  clinical  ol)t<crvAtioiii4  and  the  tracings  obtained  are  so  frreat  that  CalK>t 
refers  to  the  sphygmograph  as  "  an  interesting  liltk-  toy."  The  r<.'ii«on  that 
it  'us  not  <if  value  niii,-*t  he  cither  that  the  apparatus  itself  is  subject  to 
inlierent  errors,  or  that,  as  Mackenxio  .itiitcM.  "  it  wa.-*  expeclerl  to  give  in- 
formation of  a  kind  that  it  was  incapable  of  mipplyiag."  Unfortunately, 
both  are  the  c&«e. 

AtJiiuuwiu.  ill  iiivealijeutiiig  tlie  aceiiracy  of  eraphic  rrcordinf:  ilevic««,  foiULd  thut  all 
8phyfau<i|traphii  which  innKni<ied  the  mo»-cmcnt  timre  lliaii  tntnty  litiiea  intntduecd  a 
lai^e  inherent  error.  Ilml  <if  nil  the  (omm  in  line  Morey's  introduced  the  leani  error,  while 
the  Dudgeon  appiiruliiH  niid  the  Jiuiuct  inufcnitied  it  130  tjmei>,  inlruUucinx  tTem«iidoiui 
distortion  from  liin^inK  iarfir.  puUelioiia. 

On  the  other  hand,  Ihc  writer,  D.  Gorhanll,  and  Sl*wnrt  hare  been  able  to  riiow 
that  not  only  the  »i*e  lull  also  the  entire  type  ol  the  piili<e-cur%'e  ohtuinei.1  depeuds  upon 
tlie  prenure  excn4>it  upon  the  artery  and  other  similar  fuelun:  the  true  form  of  the  pulse* 
wmv»  being  obluined  only  when  the  prewiure  enerted  by  the  iphyKmoKraph  i«  exactly  equal 
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to  tbe  pnm^iiv  within  the  nrbery,  Fortumilely,  tliis  is  the  point  nt  which  the  piilw  excur- 
•Ion  b  miLxima).  lunl  iw  all  ohBcnTm  nirivn  for  the  Inrgusl  excursion,  it  is  probable  that 
most  »iphypno(tmpluc  iworda  art  takpii  at  altoiil  lhi«  premure.  The  ideal  ap|>aralu»  is 
Iht^  one  in  which  it  is  not  mcirolr  probulite  but  certiiiii.  naA 
hcncr  thai  of  Kuy  anil  Ailami  i»  Ihe  only  one  wtiich  Bboo- 
)u(«ly  fulfiU  ihc  rofttiiriMDetiis. 

The  Absolute  SphycmOKram.  —  A  wrj-  con- 
venient and  iiiat ruftivc  iiK'lliod  of  recording  pulsp 
tnirifijt'*  ha«  been  introduced  by  Sahli.  Sithli 
transffra  the  pulse  -  ciirvo  to  cofirtUnate  paper 
upon  which  the  oritinatea  represent  milliinelros 
cf  inercur>-  nn<i  the  abitriiwie  n>prei*ent  fractions 
of  a  aeeond.  The  lowest  point  of  the  pulse-curvt- 
he  marks  at  tlic  U-vcl  corrf.spoinlinjt  to  the  mini- 
mal blood-presHure,  detemiitied  at  the  time  with 
the  aphygmomuno meter;  the  highest  point  at  the 
level  correspondinK  to  the  maximal  pressure;  and 
maps  out  lK'Mdc»  this  the  other  main  points  of 
the  pulse-cun'e  (pretUrrotic  fall  and  wave,  dicrotic 
uotch,  Mumnitl  of  iliri'otic  wave,  etc.)  at  heightii 
and  difitances  proportional  Ut  their  occurrence  upon 
the  sphygmogram.  hut  translated  to  this  new 
scale  of  presEurc  and  timo.  This  curve  he  terms 
the  absolute   Bphygmograra. 


Fill.    S4.  —  Abiniula 

tormpoad  to  the  ndl^  (m^- 
Ini  aliovo.  The  fituro  to  Iha 
Imlt  indiwU  pf—mw  Id 
inm.   Dn. 


Tbp  nlmoliHu  Bpliygtnognun  (an  ulso  he  read  off  from 
tb«  Dntlnnn-  i>|ili>'Kincigram   by  uning   ihR  lowtst   point  on 
Ihc  Iruciofi  as  Uie  ordtnute  or  niinjnial  prcMUrti  ;ind  an  a  bane  litie  for  det«muiiin|t 
ihn  pfnnure  at  oUicr  pointti,  sod  ciilculsting  ibcM!  rrora  the  prDportioii 

Oidinatr  of   point  :    Total   height  of  puliie-wave  — 
Prcwure  at  thai  umtaiil  (iil>ove  niiniiiiul  urtcrinl  prcawiirc)   :  PuliH>-pntMUre. 

Discrepancies  between  Feeling  and  Recordinc  the  Pulse.—Xot  all  tbo 

di»crep«nctefl  between  ."iensory  inipre.tHion  and  sjihygmogrnm  are  the  fault 
of  the  instrument.  In  the  first  place,  there  is  no  ab>-oiute  uniformity  in 
tho  minds  of  physicians  as  the  staiulanl  to  l>c  applied  to  the  intUvidual 
pulse.  TImx,  th«  writer  hajt  i»e*n  one  eminent  clinician  dictate  a  not*, 
"pulse  not  collap^ng,"  and  another  a  few  minutes  Iat«r  slate  that  the 
samt^  "  pulse  is  collapsing  in  quality."  Tlic  pulse  had  not  changed,  but 
the  eubjective  criteria  of  the  two  men  were  slightly  difTer«nt. 

AjEiiin,  bdwrca  pake  palpation  unil  KphyjcnidKrani  there  it  a  difference.  It  la  very 
dillicull,  alino'il  imjMMalble,  Eu  determine  jtiBl  how  ioiig  n  puloe  is  fliutuned  utiii  bnu-  quickly 
it  falb,  iiiioe  ititwr  iftdipntnU  arc  liiiai?<I  upon  n  lojupncci  of  cvcntit  ia^tinx  for  an  interval 
ot  about  onc-lcnlh  nf  a  iwconi}.  tiii<l  chnni[r»  both  in  lime  and  in  piv«urf  itivinl  be  con- 
*ideivd  nithoLiI  tlie  |>rvwn(«  of  an>'  niiniilluiiwiUB  Btsndanl  for  fionipariKon,     Pvwliolojiic- 

'  ally,  lurb  ciuupiiwunii  miut  be  very  fnlUblr.  Pnurtically  ihey  are  not  a»  fallible  lu  tliey 
appeitr,  for  (he  juilicnirnt  io  luunl  not  ttpon  fomi  or  duration,  UhIoib  Ihf  nbuonniilitim  am 
loarked,  lu  much  as  U|kiii  obuipa  of  pirwiiire.  What  one  i^ly  apprecinlra  moul  in  feel- 
ing the  pidac  u  the  lunount  of  minimi^  preMure  ("lianlneM"  of  the  pulne)  and  the  lunount 
of  the  jMibe-pivwiific  (fiat  <rf  piibc).  and  oidy  to  a  loater  cxti^nl  thp  (liirnlioii  of  tlip  |>iilw 
wavu.      UciKv.   the  aeiisalion   due   lo  a  hij[h   piibic-pre«»ure  with   a   n>oilernt<'  diaxlolic 

|,|mMnin:  w  ofli^n  niuluken  for  (hat  due  loa  collapsiiv  pulie.  tliough  iIlc  [onuof  tlir  ptdse- 
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u'livt'  inuy  bIiow  ihnl  if  inqiiitr'  woll  tiialninpi).  In  roniparing  ihc  |>iilw  wnttation  nilli  tlie 
KphyKtnasrani,  onu  ia  (lieMoK  cuiii|juriiig  two  sunienlial  iJiSercnl  ilnndanls,  and  thui 
inhen-nt  cliflftcnce  miuc  be  tAken  into  aecouni. 

Significance  of  the  Pulsc-ctirvc^Assviiiiing.  however,  ihal  one  hiis  ob- 
tained a  correct  tracing  from  ihc  arlery.  what  deductions  are  allowable?  It 
ia  evident  thai  the  arterj'  expands  somewhat  tind4>r  an  incnMuie  in  preioture 

(cuuKing  H  riiH!  in  the  piilse-wave)  and 
fontracts  whfn  presanre  dorreases 
(eaui<ing  iv  fall  in  the  pulse-wave). 
P'urther,  the  preitsiins  in  the  nrterj'  in- 
DrejLsen  or  decreases,  depending  upon 
whether  more  blood  entera  it  than  can 
k-«ve  it  at  that  iu.-slaiit  (Kig.35.  ]>n> 
or  whether  the  reverse  is  the  case 
{I<0).  When  the  iiiHow  exacily 
equals  the  outflow  (I""0),  no  change 
of  pn>8tture  oocurit  and  a  plateau 
resuttH.  The  pulse  trticing  is  merely  the  record  of  thew  event*  —  th« 
reconi  of  the  ratio  that  the  inflow  itiio  the  arterj'  from  the  heart  bears 
to  the  outflow  toward  the  iieriphery  at  ench  inriliiiit  of  tin-  canliac  cycle. 

The  normal  pulw-wavc  hiw  the 
following  forms:  an  upstroke  more 
or  less  steep  (percussion  wiivtj,  ii 
rather  acute  summit,  amt  sudden  fall 
(predicrotic)  followed  by  a  very  srrmll 
rebounding  wave  (predicrotic  wavcV 
then  another  more  (iradutil  full  tiriiii- 
nntinjiina.imallnotch  (ilicrotic notch) 
which  marks  the  end  of  sycilolt^ 
(Man-y,  Huerthle).  then  a  gradual  fall 
during  diustolc.  In  the  aorta  the  fall 
in  waves  is  not  as  steep  as  in  lh>- 
rsdiai  artei^-,  which  indicates  thai 
the  former  reflects  the  conditions 
near  the  heart,  the  latter  shows  the 
conditions  lit  the  (x-riphery  (Slaify) 
Relation  of  Pirtse  Porm  to  Peri- 
plieral  Resistance. — There  arc  tlm-e 
general  types  of  pulse  (Mnrey.  Ilirsch- 
felder)  which  may  occur  without  any 
heart  lesion  whnte%'er,  nnd  even  in  the  same  individual  at  the  ."Hinc  m.i\t- 
mal  and  minimal  pressures,  though  usually  the  maximal  and  minimal  pres- 
sures vary  with  the:*©  ronililioiui.     (Fig.  ;j".) 

Type  I  corresponds  to  marked  peripheral  dilata- 
tion, as  after  exerei.^,  after  meals,  in  sihock.  fevers,  or  in  some  n<  rvnui* 
individuals  with  vasomotor  instability.  This  is  the  collapsing  ty]x-  of  pulse, 
rapid  rie*  an<l  rapid  fall  sometimes  followeil  by  a  large  dicrotic  wave  (see 
page  45).  The  risi-  is,  however,  about  two  hundrv-dths  of  »  weoiid  slower 
than  normal,  but  this  difference  is  not  within  the  limits  of  perception.    It 


I'K.      .ih\   — iJiiiyriHiii     -Ilj-a  .ri[-     l!'.'    riliir    rrl-i- 
Imn'  nt   Vr^lkini^ulnr  ViiUlTLL.      I  

(*k«i  Willi  liigh  pn-ipliml  iwruiint. 
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fwis  mon*  sudden  b<'<'Bu*<'  it  is  itharply  followed  by  th^  midden  fall.  The 
fall  io  this  type  of  pulse  is  »lmoBt  roinplotc  before  iho  end  of  systole,  i.f., 
before  the  dierolie  notch  whieh  markt<  that  point  (Marc}',  iluerthlc). 


pM.  37. — Thnc  typoi  «(  ■firnil  pulw-rurvf  «im«pon(lln<  (o  Ihr  mnt  pulif-pmaur*  and  «inr  pijli*> 
nl*.    iJuhua  Uqpkiui  lliup.  UuU.  mill,)     I.  vaudiliiiiiui;    II,  nonunl:   III,  vaMWKnirieUciD. 

InTypc  II  only  about  half  the  fall  oeeure  during  »y»iole.  Thw 
eorreaponda  to  modrrale  degree  of  dilatation  and  in 
the  lyix-  pni*ent  in  normal  individuti!!<. 

In  Type  III  the  wave  soon  rises  to  the  summit  and  remains  there, 
forming  a. '^uiituineil  plateau  (out  How  =  inflow)  until  the  end  of  systole,  when 
it  gradually  falls.  This  curresjfoiids 
to  peripheral  conatriet  ion. 
preventing  the  outflow  from  the  aorta 
from  exet-eding  the  iuliow  into  il. 
as  Is  -the  riuie  where  a  normal  degree 
of  dilatation  is  present.  The  normal 
puWin  man  may  be  converted  into 
this  type  by  eompresaion  of  lioth 
femoral  arieric*  (Marey)  or  of  the  »b- 
donunai  aorta  (Stewart),  The  men- 
inereoae  of  the  blood-pressure  U  not 
a  eauHe,  Ik-cmuw  after  exerei!<e  the 
blood- pressure  is  inereaped  and  yel 
the  pulw  beeonie.-i  more  ri)ll.i|i^iii^ 
tbao  before. 


Pill.  M.— Kir«t  ql  mhilition  ol  taifi  nitrite 
upou  U«  pulM^lomi.  0^ft«  1'.  Ktifa.l  Curvn 
laitcn  111  xifi-RHJuii,  Vitxidilaljfin  r**rhMB  ilr 
iniiximiiiii  nr  t  snil  (luiiini-kit->  hi  if  antl  r.  Well. 
mailivd  ilitmiinn  at  d.  A  iii'l  '  Luiiloil*  mrjiuI- 
mwf  mw  4u«  ID  dutMIr  <*(  tha  •rtco'. 


Hime  ptfwnl  ouiliuei  uT  I  he  pulst^ 
mtvM  Rfr  fimhcT  niixiilit^l  l>y  ^mjallRr  wavr^ 
eiadue  to  ihoebaiic  vJtiRiiioup  u(  tturanery 
II.  or  to  the  Rbound  of  ibr  pmusiioii 
mivc  :it  ihr  perijihrry  (v.  Kri«).  Tlif  m<»t  iini>onai>l  of  iliw*e  in  the  dicrol  ic  wave 
(otluwiot:  imni^iluil^y  ii|k>ii  iIip  elueun?  o[  llie  nurtic  vdIvh  boiI  diic  eilliur  to 
n  centrifUKal  vravc  ftum  the  hiaod  im t>inK>i>K  nKainiit  tlii-ni,  or  IO 
a  rofleelrd  rani>l|>i>i3l  wnvc  from  ilie  peri pli cry  luward  ili« 
heart  (v.  K  riea  >.  Wliiclievt-r  ihi-orj-  iiitir  Iw  c(irn*l.  Ilie  nspnlUI  fad  rciniiin*  tliat 
tJiD  dicrolie  m^v  is  o  iPcniKi.iry  nnr  nn<l  ix  <)p;ipn>jrnl  upon  nni'riiU  rlaxlieity,  \.  Krina 
^'has  ahornii  lliat  llie  ilkrolic  v'-jii-i*  is  miwl  iniKkiMl  wlit-n  itic  prriplieml  vi>ib«;I>i  are  coiuider- 
Hj  dilated,  but  not  vhen  llipy  ai*  ilibtod  t«  IhHr  tuIWi  rxtirnl  iKijt.  SS). 

TXv  nilwr  «nvn  may  ocruf  ii|ifiii  pii)ii>r  ii|iBtn>ki>  i»iu(Cfn(lc)  or  ii|>iiii  the  doniiBlnilce 
(katiMrulic,  tig.  "Xi,  a  fi)  and  ak  divk^uuuxi  accordiiij^ty.     Small  sccuixlar}-  u-avEs  of  tfaia 
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type  are  mosl  marked  wlien  the  pmniTe  ia  bigli  aui)  the  limit  luUon  vtroiiK  (<.|7.,  {luloiw 
lijiiferietw),  Ijirt  th»ir  oociirrwicc  in  oft<!ii  dun  to  tinichinjt  vS  Iho  t^nilonB  near  Ihc  prJi>tt« 
nf  iho  sph,vt:it>OKraffli,  and  loo  f;ivat  weight  iniuil.  nol  be  uttuclitil  (o  llinn. 

+        _  +  +  + 


J)*-  3)+  JD+ 

Fio,  SV.^Mcreur)-  Runmmrtfr  imdnK  (riri  the  eauvlid  urury  of  ■  das.  ihcwinc  iVi>'tlinilv  cuii- 
tioDK  la  blood^prcBun  KnJ  rliytliniic  iDcrouio  In  dlcFoUnDi.  <KincInai*  of  Frvt.  Abvl  ■nil  !)r,  lii^nnitM  ' 
'HitidicnHiiiM^tv'inftrvAiiami  lijapmHUfO-^jal  which  Ui«bkKfcl^p—iir^iwloTifBtt('~f>n<i  tbc  prnphenJ 
ktMftsanxiiUUil.    Hin«  in  trfondt. 


Too  much  informntion  should  not  bo  sought  from  the  Hphygmogram. 
All  that  should  lie  1ook(.'d  for  is  whether  the  upstroke  ia  sudden  (p.  celer) 
or  i^adual  (p.  tardus) ;  u-hother  the  main  fall  in  the  wnvc  begins  early  or 
late  in  t^y^tole,  or  not  until  the  bcgiumng  of  diastole;  ahio  whether  the 
fall  is  quite  or  m-ariy  complete  before  the  end  of  systole.      All  positible 

ini-ntid  n'scr^-atioiis  should  be  made 
for  Oing  of  the  lever,  incorrect  nppli- 
lations  of  sphygmogrnph,  etc.,  before 
H  judgment  is  made. 


THE  PUI£E-1UTE. 

The  normal  pulse  varies  consid- 
erably in  different  indivitiuals,  being 
in  general  more  rapid  in  thoBC  of 
small  stature  and  slower  in  persons 
(if  lariiEer  staturi-',  hence,  more  rapid 
in  women  than  in  men.  It  also 
varies  considerably  according  to  iige, 
l>eiiig  dependent  upon  the  relative 
tone  of  vagi  and  accelerators.  The 
pulse-rate  is  also  more  rapid  (tachy- 
cardia) in  fevers,  varying  in  general 
according  to  the  t^nipcratuR- — each 
degree  Fahrenheit  increase  corresponds 
to  an  Rccidcration  of  about  four  to  five 
beats  per  minute.  C,  D.  Snyder,  m 
the  result  of  a  long  series  of  experi- 
ments upon  the  heart-rate  in  dillcreni 
vertebrates,  finds   that   the    rate   is 

influenced  by  U;mperature  in  the  same  degree  o-s  is  the  velocity  of  simple 

chemical  re»etion.-4  and  follows  the  loRarithmic  formula 


fia,  40. —  IWnariira  nhuwinB  ynnnii"  fiiniu 

pnrLion*  nf  \hri  c?tin**"i  uiide'tiaod.     tlYPSii- 
DICROT.  hjiwr.lirmiK'. 


2  MJ!L\ 


In  typhoid  (*vpr  llior*  u  often  on  BXfwptioo,  b  «emper*lUPe  of  103"  lo  105»  twins 
nemimpaiiied  by  u  pulM>-raie  of  aihiut  IMJ  per  minute,  owing  tu  a  t<ixi«  ■timulnlion  uf  the 
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TYPES    OF    PULSE    IN    VARIOUS    DISEASES. 

The  following  types  of  pulse  are  associated  with  various  pathological 
conditions  and  corresponding  states  of  the  heart  and  vessels. 


of  pillH.' 


Nonoal... 


AnAorotia. 


Kofviau . 


Tknliu, , . 


Odlkpiuig. 


Dinotic, , 


dicrotic 


■s, 


40 


40 


40 


40 


40 


40 


40 


ChAT«eteriBti«  ■ 


Sudden  risB.  shArp 
■peic.  tA.Mil  prr- 
dicrotic  ful;  tJien 
bIov  fail,  smtU 
dicrotio  w  &  v  e , 
tndu*1  f«It  in  di- 
astole 


Sudden  rise  or 
fllifhtty  round  ed 
plat«au  top  Ufct- 
ing  nlmost  to  di- 
crotic notch 
irhich  »  BDiaJl; 
graduAl  dimfltolLc 
fiJl 

RexembUne  uu- 
erotic  «xcftpt 
th0t    (lie    BHiall 

iiredicrotic  ial\  i« 
oUoAed  by  rJH 
equal  or  above 
tut  of  the  per' 
cusflion  wave, 
makioE  the  sum- 
mit biiun-ate 

Gtaduat  dow  ri««, 
percunioD  vave 
oblique,  Humtnit 
round,  cradual 
faU 

Steep  riPT,  apex 
sharp,  sudden 
Dtcep  fall,  di- 
crotic  notch  in 
Jower  half  of 
curve  oft«n  level 
after  the  predi- 
erotic  ftav« 


CoUapKins  !n  qual- 
ity but  dicrotic 
wave  very  pro- 
nounced and  pal- 
pable, as  a  nnall 
Wfivfl  regularly 
following  eoon 
after  the  percue- 
juon  wave 


Dicroflc  wave  OC' 
cura  at  the  foot 
of  The  a*wend- 
inc  in^vlea^l  of 
de^cendine  Umb 


ClinicAl  condi- 
tions in  which  it 
is  moHt  fre- 
quentJy  observed. 


NojiDal    ladivid- 
uals 

SomA  oaMs  of  aor- 
tic  inoufficienoy 

A  few  oases  of 
favflr 


Arteriosclerosis ; 
chronic  nephriti 

Boron  cases  of  aor- 
tic insufficiency 

Some  nonnal  indi- 
viduals 

ArteriOBClemsis; 
cbrouic  uephntis 

Hypertrophied 

h«an  acting 
strongly 


Aortic  stenosis  . 


Aortic  iDBuffiden- 
cy  {water-ham- 
mer or  Corrigan 
pulse) 

Fevers 


Norma]  individ- 
uals, nquras- 
tbeoics 

Some  oases  of 
Basedow's     dis- 


Fevern,    especially 
typhoid 


Normal  Individ- 
uab  during  or 
after    exercise 

NeurasthenicsH 
after  amyl  ni- 
trite or  nitro- 
glycerin 

Any  of  the  c<mdi- 
tinnp  in  which 
dirrotiam  ma  v 
occiir.  but  wjih 
more  rapid  pul^e- 


Blood -pressure  aa^ocialed  with  it. 


Maximuuk.    Minimum  ^ 


Noimml  . , 


High. 


Normal  or 
dimin- 
ished 

Bigh 


Normal . . . 


Higb, 


SUghUy  or 
gre»tly 
^flvated 


Normal  or 
low 


Nonnal  or 
low 


iDcreasrd 


Noimal  or 
subnor- 
mal 

Increased 


Normal  or 
increased 


Normal  or 
increased 


Nortoal . .  - 


High. 


High. 


Bigh, 


Elevated,. 


Low      or 
normal 


Normal  or 
low 


Normal  or 
low 


Slightly  in- 
creased 


Normal  or 
Biibaor- 
maJ 

Nonnal  or 
increafled 


NormaL  . . 


Normal.,  - 


Pulse- 
prenure. 


Increased. 


Pulse -rate 
qu  i  e  k- 
ened 

Slightly  in- 
creased 
or  u  Q  - 
ohftDged 


Slightly  di- 
minidked 

Increased 


Increased 
or  nor- 
mal 


Increased 


Normal  or 
increased 


Normal  or 
increaoed 


IncrflLsedr 


Normal  or 
Increased 


Increased 


Increased 


Jncre&?«i 


Vascular 
condiljon. 


Normal, 
Dilated. 

Dilated. 


V»oocon- 
atrictton. 


Vasocon" 

■trietifHi. 


Yasooon- 

Atriction- 


Vasocon- 
Btriotioa. 


Vasodila- 
tion, 


Vasodila- 
tion. 


Vasodila- 
tioo. 


Vasodils 

tiOD. 


Vasodili 
tion. 


Vasodila- 
tion. 


Vasodila. 

tioD. 


Vasodili 
tion. 


■For  forms  of  ii regular  pulse  see  page  013- 
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va([iu:  while  In  meningitiH  the  high  intmcnuiitil  pkhhum  aiay  briug  the  nit«  down  to  » 
Kieul  ileul  lavn-r  (SO  lo  60)  ntid  may  eautc  Jrrcrgulurit)-.  In  lubnrciiloiufi  the  piiW  is  rajiiil 
F\-rTi  ill  ihp  cjirlr  "lafftw.  The  pnliw-rnU'  is  ulwi  «cc«leniC«id  ill  llit'  hiiu-iiilub,  in  iieunui' 
tlii'iiia,  tiruvui'ii  (hwiuK-.  hyBlcriu.  nhoi'fc  unil  cullupK.  alidcinitnnl  dinteiiiioii,  [irriuiiiilin 
unci  oihcr  ihwaw*  of  ihc  abilominiil  vinrara,  nnd  in  niuncnuin  ciiniiiie  <li>icaw>i.  In  (evpni 
sni)  in  niiuiy  ulhor  ouiiiIiliodB  of  iicccltrrulion  llie  ]>uls(?  Im-voiiiw  vxlreinvly  unoll  mid 
bnrcly  piil|niblc  on  Ihf  one  bund,  iind  rxirpincly  m|jiil,  Iwrcly  countable  nn  ihc  other — a 
Hmnll  »n(l  "ninninx"  piilix-,  Pultie-nitM  of  uver  100  \»t  niinuie  atv  tiul  uooouunuii  in 
fi'vi-m,  while  200  or  rvcn  :100  m  rcuclied  in  iinroxymniJ  tachj-curtlia.  At  llusc  gtval  mtra 
tlic!  dur»tinn  of  syiitole  ia  markedly  shortened,  mi  well  a*  clmt  ol  diiwiote  (the  peno<l  of 
systolic  output  falling  fmn  0.3fi  sec.  to  0.2  or  vwn  lan>). 

i%iw  pulw>  (bRidyntrdia)  (bnlciw  nO  per  minuti!)  i*  ohwrvibd  iwiinoially  in  conditions 
with  intracraninl  t«nHion,  in  meningitis,  in  dimtalla  poi»onin(!.  phronic  nephritin,  chroiiia 
myocurditin.  in  coiivniiwwnci'  froin  sonic  tpv*t».  «p«ciully  diphlhcriu  und  iiiflufnin.  and 
in  Ariamit-Stokni  iliwaw.  In  thr  Inllrr  iN>n<liti(in  thi-  auriclox  niiii  ^Tnt^iclcll  aro  heating 
IndepMidently  (M<e  cluipter  oi)  Aduins-iitokes  diaevw). 
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THE   VENOUS  PULSE   AND   ELECTROCARDIOGRAM 
IN    HEALTH    AND    DISEASE. 

THE  NORMAL  VEXOl-S  Pl'LSE. 

As  hns  bvon  wen,  t1)o  study  of  the-  blood -pressure  and  of  the  arterial 
pulse  conveys  iDforniation  regardiiiK  th<?  strength  of  the  heart-beat,  tba 
condition  of  the  peripherul  nrtr;ri«»,  and  the  velocity  which  the  heart  U 
im{>urting  to  the  blood  stream.  But  it  reveals  the  action  of  the  left  veo- 
tricle  only,  and  what  occunt  in  the  other  chiimbers  of  the  heart  must  be 
sought  for  eWwhvrv. 

In  studying  the  heart  from  the  four  atand-points  of  Engclmann, 
rhythroicity,  irritability,  conductivity,  and  contractility, 
it  is  Dcc>e«sary  to  obtain  a  knowtedRe  of  the  origination  of  the  impulses 
in  or  above  the  right  auricle  (atrium),  of  whether  impulses  othtir  than 
those  cauung  the  normal  rhythm  are  acting  upon  that  chamber,  of  whether 
the  right  auricle  (atrium)  is  it-self  contraclinfC,  and  of  whether  uU  the 
lnipul«GS  are  being  properly  conduett-d  to  the  ventricle.  Our  knowledge 
upon  these  points  has  been  derived  almost  entirely  from  the  study  of  the 
pulsation  in  the  jugular  vein. 

Visible  Pulsation  in  the  Vdns.^ — Fuliiation  over  the  veins  is  visible  in 
80  per  c<-tiT..  of  lK';ilihy  iiiilividunls  {Hewlett)  and  is  a»  pronounced  as  that 
over  the  arteries,  but  it  is  different  in  character.  The  Iatt«r  xhowx  the  force- 
pump,  the  former  the  suetion-punip  uelion  of  the  heart.  The  pulsation  over 
the  artcrii'H  is  quicW.  sharply  localised,  easily  palpable,  and  the  impul.tc  i^ 
,  more  marked  than  the  <'ollap«p:  that  over  rhe  veins  is  <)i(Tufie,  wavy,  rarely 
'palpable,  and  the  collapite  is  more  marked  than  the  im- 
pulse itself.  Further,  the  puLialionpi  over  the  vein  under  normal  con- 
ditions are  exactly  twice  Ihe  number  of  thonc  seen  over  the  arter}',  and  the 
Bret  of  the  collapses  ia  aynchronous  with  ihp  impact  in  the  artery.  Such  a 
puLnation  over  the  win  is  kniiwii  a.t  the  "' physiological."  "negative."  or 
"double"'  venous  pul«,  in  contradistinction  to  the  other  type@  of  vcnow* 
pulse  to  be  described  later. 

The  puliation  over  the  veins  is  not.  like  the  arterial  pube,  to  be  seen 
In  «ver^'  vein  in  the  body,  though  Morrow  ha.4  .shown  that  in  dogs  it 
can  be  detected  by  means  of  delicut«  manometers.  To  the  eye  and  to 
the  recording  apparatus  available  upon  man,  it  is  appreciable  only  in  the 
veins  near  the  heart,  the  external  and  internal  jugular,  the  cephalic,  and 
the  axillary.  Occasionally  it  is  also  to  be  seen  in  the  brachiocephalic  and 
other  veins  in  the  arm.'  The  site  where  it  is  most  easily  and  uniformly 
[  seen  is  in  the  right  supraclavicular  fos?-.» ,  either  over  or  just  to  the  right  of 

'  Priedreicli  (liuuehl  that  tlui  puisation  wiu  trnnnmittoil  from  tho  Krlericti  Ihrau^ 
the  capUlariea  to  Ihr  vein*,  but  micU  lr]inHini<wion  prubabjy  nevHr  laltitB  plivoe  and  i>tbar 
explaiuiiioiw  must  be  sougl)!.  -     ■    - 
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the  ori^n  of  tbe  stcmoclcldomAatoid.  Sometimes  it  U  a  little  more  mnrkeJ 
in  the  supniclftvii'ular  fosaa.  at  about  the  manmiillary  lini!  where  the  exter- 
nal jugular  vein  ontcrt;  the  Kubclitvian.  The  normal  venous  puUation  is 
raroly  to  he  seen  when  the  subject  is  standing  or  when  propped  up  high 
upon  pillowB,  but  is  mo!<t  di»>tinet  after  he  ha:c  beeti  in  reclining  posture 
for  »ome  minutes  with  a  single  pillow  under  his  head  and  neck.  In  patients 
with  venous  sts.-'iM,  on  the  other  hund,  it  may  be  neccssury  for  the  patient 
to  sit  upright  before  any  undulations  appear. 

It  must  bo  borne  in  mind  that  the  pulsation  iieen  and  recorded  over 
tbe  veins  represents  the  alterniite  filling  and  collapse  of  the  latter.  Tbe 
eollapne,  that  is  the  obliteration  of  the  lumen  of  the  vein  by  the  atmospheric 
pressure,  is  uMuuUy  the  most  important  fitclor.  It  is  evident  that  s  wave 
will  occur  during  those  periods  in  which  the  pressure 
within  tbe  vein  is  greater  than  the  atmospherlv,  and  a 
collapse  will  occur  whenever  it  is  less.  If  it  is  permanently  teas 
(negative) ,  the  vein  will  remain  eollapsod ;  if  it  is  permanently  a  little  greater, 
the  vein  will  remain  distended.    In  neither  case  will  a  pulsation  be  seen. 

llic  Donnul  pulsuttuu  in  tievl  wien  when  itie  pnsaiurv  in  tlie  jugutur  vi-in  is  itltomBting 
between  a  poail.ivn  and  a  ncgaUvt  )>rciiaurc  during  the  difTcreot  phnum  of  the  cardiac 
cj'cle.  Tbe  cliwtic  dlKi^nliun  of  th«i  vi*In  b  not  c-aIIocI  into  ]j1ay.  "Die  vliuitiL-  distraCton  of 
tlie  vein  lit  syilole  occurs  only  ul  n  much  liighi-r  vmioiih  pnaBure,  n*  in  Iripiwpid  Jiunffi- 
cicncy.  OcciwioriiiHy,  cupuciftlly  in  chronic  heart  caaw  with  phlcbonclcrosis.  the  veirmBtand 
out  like  \arT^  kiiouy  corda,  but  no  pubatiuri  in  to  be  diweraed  in  thuui  at  nil.  The  knotty 
nppcnrnncc  (I-'ii;-  U)  <9  dun  to  the  cloHuni  nf  the  vnlvca  within  the  veinn,  the  dilntation* 
«|>peariTie  just  libovc  the  valves,  ["erliaps  iheelosurooflhc  valvre  prevents  urduinpcus  tbe 
puUaticin,  or  pc>rhii{ia  thi-  rigidity  of  the  venwl  wall  pi«v«iiti  it  from  eollnpsxntc  and  lillinR. 
Normally  the  valvee  in  the  jugular  ilo  nnt  close,  but  thje  closure  \»  brouiiht  iilnjut  by  chronic 
voooUK  etABis.  juat  as  it  is  in  (juadrupcUB  w)u>rv  buck  premurv  rtuulM  from  Ihi.-  hi^nd  bcing^ 
dopcodont.  In  euch  cnscs  it  a  iin[>oiuiil)lc  to  obtaJQ  anv  idea  of  the  undulatinui  nearer  (he 
heart. 

GRArniC    BKCOROS    OF-    VENOUS    MrUATIOKK. 

A  far  more  exact  idea  of  the  nature  of  the  jugular  puliation  eao  be 
obtained  by  recording  it  grnpbioally  than  by  mere  inspection.  With  proper 
apparatus  this  is  not  accompanied  by  any  difficulty,  and  a  satisfactory 
record  of  both  venous  and  carotid  pulsations  can  be  obtained  in  about  the 
same  time  as  a  radial  sphygmogram.  For  the  interpretation  of  the  venous 
tracing  it  is  neceasar}'  to  compare  it  with  the  other  events  of  the  cardiac 
cycle,  which  is  accomplished  by  using  the  puUte-wave  from  some  artery 
to  fix  the  standard  of  time. 

In  order  to  interpret  the  waves  upon  the  venous  pulse,  it  is  necessary 
to  record  simultaneously  the  venous  ptilse  and  either  the  arterial  pulse  or 
the  cardiogram,  and  to  see  at  which  point  in  the  cardiac  cycle  each  event 
will  fall.  Accordingly,  all  forms  of  apparatus  (polygraph)  for  obtaining 
sueh  records  are  arranged  for  taking  at  least  two  reconln  simultaneously. 
In  all  of  these  the  puLsalion  from  over  the  vein  is  received  in  the  same  way, 
and  the  only  dilTcrcnce  in  the  various  forms  of  polygraph  lies  in  the  method 
of  obtaining  the  arterial  tracing  and  in  the  form  of  kymograph  used. 

Application  of  the  Receiver*. — The  piilnaiion  in  the  juf-ular  vein  in  recorded  by 
holdinftover  tlieskiii  above  it  a  snudi  (cliiai  funnel  on  apcdiU  receiver  (Fig.  41.  r),  wluchia 
connected  With  a  Murey  reeatdicK  kfinogrhtth  (i>inbnur.    The  inovemcntii  of  the  iikin  aro 
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tninmulted  at  once  to  the  kytnoer^h  tambour  and  recorded  by  the  lever.  Aa  a  rul«i.  tlw 
^BKMt  fuvonible  cunditioim  uro  ubtuincd  wbi-n  llie  patienl  b  lying  with  head  and  nedc 
Rupportod  on  n  sinicln  pillow  Ihnl  rslcnds  doirn  )un  to  the  iilinuldvra.  with  liis  lu«d  turned 
well  lullie  riiclil  luul  llio  ni«k  dcHiiiteily  llexed.  In  Ihunny  the  riglil  ulrnirK^leidomastoid 
M  rdnXL-d  lUiil  a  Inicinfi  ovrr  cliic  pulautiun  rtnm  hjuw  of  tlir  iiilrnul  jiitciilnr  vna  J*  trmn>- 
iltted  to  the  skin.  Wh«<n  tlw  i*  not  nhlAinuble  ibt)  junotion  ul  tlir  uttcmitl  juKular  vein 
ritli  Ibe  •ubcUvinu  iliould  bv  trit^  iii  the  nutnc  way.  Thr  funnrl  nhoitld  t«  pnwm]  ■gainat 
■okiii  jtul  cnoii][h  to  miike  thtcontiict  Dir- 
fUfcht  u'ilhodtuilectiiiKtlivpulMiliuR.bul  Ihls 
1  pffectiii  niUioul  nny  grpul  dL-Jtltrily.  and 
Mtf-itluliifiu)  dilc  (o  Ihi^  holding  of  thr  rc- 
ovivprrsirly  ap()i->r  ii  |»n  the  Iruciriji.  ^^'hen 
Uic.v  iloflo  it  in  in  ihc  fomi  of  Tinr  <»rtUiitionii 
brvrinK  no  relation  to  the  raniiiic  cycle  and 
hnving  ■  rutr  of  fruoi  four  to  eiithl  ppr 
ncontl,  in  oontmul  lo  Ihr  Riiieli  iilovrcr  and 
larger  moreincotn  in  the  vcin>^  Such 
ttkcitift*  ahouUI  bo  dincanlnl. 

In  many  ciMen  the  umple  kI''"'  ftiond 
ia  not  an  cnlinftictory  lui  u  receiviii)!;  de\ioe 
inlmdiicml  by  Mackr.nxin  (Fit;.  'II,  0>  <^"' 
wtinK  uf  n  xhallow  inetMl  paii  :t  cm.  in 
(tiIlJnnt(^^  with  u  tube  IcmlitiK  oti  from  it  in 
the  fonn  Khonn  in  Fin.  41,  onr  jKirtion  of 
thi'  circimifen-iiou  lieiiiic  flnll^rici!  tnatcai) 
ol  rouoil  ia  onlw  lo  fit  clowly  above  the 
claviole.  It  is  conTviiietit  i<i  have  a  iimnl] 
bole  in  the  top  of  the  imn  ao  that  it  may 
be  adjiisli^  lo  the  akin  without  moving 
the  rMnrding  lever,  and  aft*r  atljuntment 
la  complete  thr  hnlc  i*  cliiaril  by  placing 
tht  linger  over  il. 

TIm;  tmciDK  from  llie  corotid  arttry  ii 
ohtaiiied  in  n  <tiniiUr  wiiy,  i»iiiK  for  a 
ivccivet  a  mduII  lambour  sunnouiiled  by  a 
button  to  fit  o\rt  the  nrterj-  (Kig.  HI,  t>). 
A  eoMll  hole  in  the  top  of  (hin  laniliour 
the  aonic  puqxjie  an  befom  and  U 
•(ofipeiJ  by  rovering  nith  the  linger, 
tlw  ■ler(io«'lei<loiiia«toid  when  Ihr 
the  imlaatJiHi  buiug  uuwl  marked  when   the   t«oei^'er  ia  preened  heavily  upun  it. 

ComparLion  of  Carotid  and  Jugular  Putsalion.—Sinrc  the  jugular  vein 
and  llie  riLrutid  Jtrk-ry  niv  ill  itboiil  the  siiiiii-  tiiiitftm-i-  from  thp  iH'ftrt,  the 
trncinKti  frnin  tlie  latter  must  always  he  rotii  pared 
ilh  tlic  form  IT  in  i»r«lor  to  exclude  waves  which  might  havr  been 
lrati9itiitted  to  it  from  t^K'  urlcry,  and  also  to  iitdicutc  the  rolAllun»  of  (he 
venous  waves  to  the  rardiac  ryclc.' 

Hii*  cMapariKOii  iitay  tie  made  by  tAkiiin;  the  juKular  and  the  enmtid  Inicinga  iiiniill- 
MlMnutly  and  comparing  tliem  with  cncli  othct  'litrctly.'  or,  fur  thr  mkc  of  convtuucnce. 


Pio.  41. — S)U>  (nr  reeonllnf  ilie  Juaular  and 
(■roUd  piU^tioiw.  .1.  Jl>(r'iliuti>iii  ul  llia  ran* 
t*luHl«d  la  bl««k},  *liuwiii«  tUriul'*  lurafipiyLnAthtf 
iii(uUri*(«var<U<iiinti(al)iinrl  ihf  »niU<lrHwlnr 
toonocilric  ttrclc^^  S.  appiAratico  of  Uib  vhIvvb 
WEtliiu  UlD  iUKuUr  vein  wlirii  rlu-nl  hy  hmgk  pnm^ 
«ur*;  C.pHitivn'rnrjuaulHrvfLjk;  /J, firtnc IVBtwar 
(or  mwnliiia  Uip  tnilwl'nn  over  the  uraud  arory. 

'riie  cutotid  urtery  is  next  lo  ilip  »kin  jurt 
bca<l    ia   tumcii   towanl   the   corrrapondiiif; 


'  Where  grait  Mountoy  ia  neoesMry  the  onaet  of  the  c  wave  mu«t  be  ernnpuvd  willi 
tJiU  of  1Im>  apex  bml. 

'It  in  not  neceaeary  that  the  levers  bo  exactly  auporpoae't.  but  it  in  prefer»blu  to 
urn  off  tbe  iliHinnee  of  the  giwii  point  huriiontully  fnnn  the  arc  docribod  by  the 
ver  at  the  beeinmng  of  thr  (ruling  (r,^..  Fig.  41},  Thin  dialancc  ia  then  laid  off  u|M>n  the 
oilier  curve  it>  tlie  mune  niujirieT.  Whctv^'er  the  e»rv«  may  begin  the  |MipeT  truversee  the 
BAine  diatanoc  uimn  both  curvua  iii  the  BUiae  tiine. 
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Pra.  13. — AppuBiU'  fur  rwnnlinK  th«  ropirmlloD. 
SVB.  rubber  tubt;  GL.  ■■»•  tube. 


a  carolld  ftDi)  A  brachial  or  rtuliol  trociuf  miiy  be  nuulu  Muiiiiltaiieotisly,  luid  the  point  at 
which  the  can>li<l  whit  brjiinK  niarkod  off  iipnn  the  latter,  llicn  n  jii^lar  nn<<  a  brachial 
tnuang  may  be  ruuIr.  and  the  timrr  that  ihv  curoiiii  wa^f  occ.un  before  the  bracliiul  luurkpil 
oR  bcfnit)  rnch  hratchial  nnt'e  in  thin  tmcinif.  uiid  clinw  poiriia  ihcn  mcusurcd  uff  upon  the 
jui^uiur  tracing.    'Iliiii  ii  tiltea  the  siniptMt  and  'iiiickrxt  procnduro. 

Respfralion  Recorder. — It  is  ofU;n  of  importance  to  tlctormino  thv 
relation  of  »n  iirrhylhmiiii  to  the  phases  of  reapiration.  The  Mmpleat  device 
for   K'cording   the    latter  coaaists  of  »    pier«    of  robht-r   tube   (Fi)?.   42, 

Kin)  contifcted  with  the  tube  to 
the  recording  tambours  by  ii  ^hort 
Lishuped  piece  of  gliiss  tubinf; 
(ui.).  A  piece  of  atriiifi  or  tape  ia 
attached  to  the  rubber  lube, 
another  to  the  glass  tube.  The 
apparatus  is  theit  put  on  so  »a 
to  cncirclG  the  level  of  the  nip- 
ples. The  stritiKH  are  tied  lightly 
enou|ih  to  just  stretch  the  rubber 
tube  ihirinfi  expiration.  Inspira- 
tion then  causes  a  down«troke  of 
the  levera,  expiratioD  an  upstroke. 

Fornw  of  PolyEnph. — Srvrral  !ann»  of  pol>xraph  for  cliiiienl  purpows  hnve  bi*ii 
ilcviswl  lo  tvcorrt  (li'w?  curves,  Thi-ir  relulive  value  .inpcmla  Ur^l.v  iijioii  (he  delicacy  of 
ihe  liimlraum.  The  ulilnt  form  i»  the  polj-tcmph  o(  Marey.  coiiBiatiiij;  of  iiii  onlinarjr  kymo- 
Krapb  drum  urrajifreil  lo  rotate  borixonlidly 
with  two  .Mnrcy  tamlmtin  to  write  upon  it, 
fO  aa  iKi  rccijrfl  Himult:uiMiu»ly  ihp  curve 
from  the  jiiRulnr  and  curutid  or  jugiilur  nud 
cnnliuenirii  Thii-  ia  fnirly  lutliifiiclnry,  hut 
in  mcchuniciil  perfcvt iuii  bduw  olhrra  uiv 
vuperior.  Mackcniic  lin«  <lcvi«eH  Iwii  fnnnii 
of  |K)ly)^rnph.  Tli(<  tuvi,  »  Mitiple  Ja<|uct 
sph.vxiiioKTnph  u|K)ri  which  o  Murry  liunbuur 
it  mount«d  ill  Hcldilioii  «o  an  to  rrconl  ilie 
raditJ  pul«c  and  jugular  or  carotid,  etc., 
IJmtdtaiWOUily,  Ibc  time  iK^inx  ninrkcd  off 
in  i  teotmd*  by  a  siiiull  clock-work  Ms  wvll. 
In  tlie  improved  fc)nn  of  .Mackcnxii.-  ptily« 
gmph.  the  levers  Ixwr  ink  priw  and  write 
upon  an  endlew  rutl  of  wlilte  ()U|wr,  au  ihul  a 
very  lotiK *i>rip» can  Iwobtmned.  V.  Jmiuct's 
carili(«phy^io|;raph  dLlTent  (mii)  iho  tcimplc 
•phynmngmph  only  in  lieoriiig  in  addition 
two  Miirey  luTiilwiini  nhoM!  double-join  red  levcfn  wril*  jiiHt  ulwve  the  lev*r  utloched  to 
the  railial  pelutle.  Both  MHckcniie's  uiid  Jiuquet's  nieihodi  siilTer  from  the  inconi'iMiienc« 
of  adjUMlnic  the  nphyitniogmph  to  the  radial  artery  and  keepintc  it  ailjml'^l  liiirinfc  ihn 
mtifB  ahierviilioii,  a  factor  which  in  vory  'liBCLiiiccrtiru;  lo  iHith  patient  and  phyxicitui  uikI 
which   prevent*  niuny  ini;K>rtunl  ol»er%--jli<)iui  from  liein^  token  or  rcatlnw  pulituils. 

lliiB  dilRcnlty  is  obvintf-d  in  iho  writer's  moilif  i  ealon  of  the  Er- 
laiiiccr  blood-prt'BflU  re  apparatus  (fig-  22,  pu^  21).  In  which  two  Kinull 
Marey  tanihount  and  n  limc-m.irker  am  armnftnd  to  yrnUt  above  the  lever  of  tlie  hlood- 
prmtuc  appanttuti,  ^V'lle^  ihe  hn|[  18  inflated  upon  the  antt,  the  brachial  puW  in  recorded 
by  the  lever  ol  the  blond -prmsMrr  nppamtua  and  uned  as  tlie  ntundard  iiii<iea<l  of  the  rndiiil 
puliie.  Hub  enC&ilw  no  tmiihle  and  no  rxpphdiciire  of  lime,  Ther(>by  tiuviiiK  iiiiirh  of  th? 
trouble  Riven  by  the  oilier  inelhodB,  and  peniiitH  a  set  of  recuitis  to  !«  oliluincd  very 


fKindn4iu  ^f  \.  IT  Thinim-  *'■>-)  ti.  imi'  tutitkwr 
(i  i*e  V  t.  *.  Icvt™  of  tftTiihmi**  tf*r  r«onJinr 
van(HI>  tr^ciuiL  farotid  ^uL*r,  i^r  curU^ogrnn,.  if. 
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quickly.  It  m  ulso  ponible  (or  ibu  opemtor  lo  work  with  one  lian<)  Inn  aiid  tliua  nv«  the 
MMlty  oT  nil  anuaUuit.  The  curve  Ibun  olttnionl  from  ilui  jugular  vein  ia  nhawii  in 
g.  44  mid  its  nilaiiun  (o  ilie  oilier  «v««ta  in  the  cardiac  cvcic  (■hovn  in  Fi|[-  'tA. 


SLOW 


Fast 


. CAROTtD 


.  JUUl'LAK 


Hr-^°AA,/^/^f 


_i  ftlit'  v>.Tiit'nl  lifif  *:  rrprf^mriiiji  the  br^inhm^  of  liipnmti'l  piiUe-wa^r!:  i^  tb* 
■  IBHlA^niloIi''  rulUtur-,  'f  limi'  •>(  diFnitii^  iH'tcli  in  ilia  «niii<l;  r.  wave  at  auS  of  ■yiuilr; 
H,  hollRw  St  Ih*  mil  of  i.h*  ;iiiKl.<)nlolio  cnlUpxv:  t,  d  (Ann/),  trlHyiinlie  *nil  ptDtvJiwtolie  itsrw 
dtcfribvl  b)-  Danl.     (Thr  i  ami  ii  dcpnuloon  u*  nol  iMteral  «D  dll  tnum(».) 

ficcenlly,  Uakoff  liAs  coiutrut^inJ 

K  very  coni|inct  form  of  thin  nppam- 

tw,  b««riB|:  an   Erlaniier  bloml- 

prannire   a|>par!tttui.    a   tambour  for 

monrHinx  the  heiiiht  of  the  lilooH- 

prwtnire  objective]}',  n  lambour  for 
[kpc-x  or  vcnoua  or  earotii!  tmcinite, 
[•im)  an  cxcrilMit  lime-marker.  This 
[itMini  tob«  k  very  |;dck)  iiiiitruiiient  of 

wide  applicability,  tiuitable  l»  all  tbe 

iwmlBof  ilie  practitioner. 

The  choice  of  apparatus 
(lepemU  chiefly  tipon  the  ilt'li- 
fftry  of  ihc  tjiinboun<  and  upon 
the  portubleness  of  tho  appara- 
tiui.  In  thi!  latter  rt^'ganl  ihc 
Jaquet  cai^Jiunphygiiiogruph  is 
particularly  tiesirahle,  but  in 
tilt-  ffirnicr  it  M  cxreilcd  by 
many.  The  possession  of 
extremely  fli-licnU;  tauibuurK 
onablcs  the  (ihs<Tvcr  to  proceed 
rapiilly  and  to  obtain  beautiful 
ani(  accuraU;  records  which 
would  Ik;  impossible  with  ordi- 
nary apparatii!*.  The  horixoii* 
tally  writing  tambours  of 
French  manufacture  are  partic- 
ithirly  delicate. 


«oirriciwii>ionn 


Fiu.  4.'i,— l>iiicninr<g>r««liD(  (liev&riaiu  cnnu  i* 
k  ninliM  cvclr.  l«U*n  aa  in  previuiu  riEum.  Taao  ia 
f,  *HciiiiJ>  (v«ti«kl  liuciX  DuIUd  linw  npm*t>t  ourvan 
odiALTiviJ  wlii-n  tJib  pirtiphrfiii  rvaictuiM  i*  hifb.  The 
r>uW  b<K<iin«  vacmii<i  unit  lh»  lalimTMtrieular  Ine 
luward  llio  buiI  of  •Jnlolo. 


ntTERI'KeTATION    OF    WAVKS    t'lHJK   THE    VBNUUB   TBACINO. 

The  curve  of  vonoiLH  preswure  obtainod  cliiiiciUly  uud  in  animals  (fred- 
Ferici),  Morrow,  Hi-riti)!,  Thtx^fwld)  corresponds  exactly  to  IhotiL'  obtained 
rwithin  the  auricles  (Cbauveau  and  Marey,  Frederieq,  Porter).    The  first 


Ii 
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wave  (a) 'in  the  venautt  pulNf  i^  Hue  to  the  con  true  t  ion  oT  the  right 
auricle,  uiid  diMitppcars  when  tht-  auricle  'm  paralyztnl.    It  occurs  tiliout 
one-fifth  second  befort*  thf  coiitrartion  i>{  ihe  vcntriclp.    The  onset  of  thu 
Vf  I)  t  ricu  Inr   contraction  ia  murkoii  on  thv  v('Qout4  trarinit  by  ii| 
small  wave  (f).  caused  in  part  by  the  piishins  up  of  the  tricuspid  valve 

whi-n  thi*  intnivontriculnr  prcsaurc  risen 
(llirschfelder,  I,  c  Bard.  1.  c,  Morrow, 
Ousliity  iinll  (rronh),  and  in  part  by  the 
How  of  blood  from  the  coronary  veins, 
whieii,  «.t  Porter  ha.t  tJiown.  arc  forcibly 
emptied  into  tlie  uuriele  at  Ihix  ioKtant 
(Sewali  and  Ilirschfeldor).  Mackenzie 
tliiiiks  tlial  it  is  duo  only  to  the  earotid 
piilRation  tranamitted  to  the  vein,  but 
Morrow  hsn  obtHined  it  after  ligature  of 
the  carotid  in  animals.  Reside*  the  wave 
appears  iibout  Vo  second  before  the  ca- 
rotid wave  in  many  ease:*  (Hirwclifelder, 
Bard).  When  the  tracings  are  taken  from  the  left  jugular  and  right 
carotid,  the  e  wave  in  the  vein  may  be  later  than  that  in  the  arterj-.  oninR  to 
lonfcer  time  of  trannmiiwion.  The  c  wave  is  almost  always  pre«cnl;  but,  as 
Bard  ha«  shown,  it  may  be  very  small  or  enliiely  absent  in  hearts  whose  ven- 
Iriclea  are  faihnK  (Vig.  46).  The  rise  of  the  c  wave  is  followetl  by  a  I  a  rge 
fall  (x),  which  may  be  the  largest  fall  of  pressure  in  the  whole  cardiac 
cycle.  The  exact  mechaniwm  by  which  this  fall  of  pressure  in  the  veina 
(and  also  in  the  auricles)  is  produee<l.  and  c.i|>eciaUy  why  it  should  snomctimea 
represent  the  larjjesi  fall  of  pressure,  is  not  clear.  It  h  evident  at  this  period 
of  the  cycle  that  wveral  events  are  taking  place:  (Ij  relaxation  of  the 
auricle :  (2)  a  certain  amount  of  downward  pull  which  the  papillary  muscles 


Fiu.  40. — V#n"UJL  tmcinc  >hi>wmi|  %h^ 
•flDflu  erf  tb«  r  wave  in  a  nw  iif  bmrl  bHi' 

JVa,.  riaht  jiiRular  vein;  VAH,,  JeTl  r±- 
ratid  ftiny,    Tiut  in  )  ■wonili. 


-A.  VoHnu  ifbOjQC  «howLnft  lUficuUi  pii(nl>-)'i]i  iiLjiw^e--v  uf  a  wavi:j  «ilh  itJtt  ix^  JaiirBB*i<MJ 
ilurina  T*ntricuUr  >yvIolt  brtwriMi  i  snil  r      H.  Sum*  mrini.  Ituln  ipMil. 


exert  upon  the  tricuspid  and  mitral  valves:  (:J)  at  each  syfltole,  as  can  be 
seen  when  the  heart  is  exposed,  the  movements  of  the  latter  within  the  clw«t 
are  exerting  ^a  pull  upon  the  vens  cavie,  thus  pumping  their  contents  into 
the  auricles;  (4)  tiie  outflow  of  blood  and  the  decreaae  in  .lixc  of  the  heart 
during  8)'Ktole  cauxe  a  slight  increase  id  the  neg»ti\-c  pressure  within  the 


'Sincp  Mttckfnxip'H  first,  nomntic-lnliirv  ami  IcIwriiiK  ol  llie  h»\'«i  was  inlroilucwl,  a 
glut  variety  of  I«lt«n[t^  uiid  uF  ilmiKniitioii  hy  nunii-ruls  lius  \>wn  \isttS  liy  (lifferciit  million; 
but  thMP  acrve  to  coroplicnU!  rothrr  dinu  lo  nmptify  lb«  iiunljon.  Tlic  li-tl^nt  or  niiikibora 
are  Dieroly  Bjrmbols,  atid  a  nugle  unlfomi  Hysivm  would  be  belter  than  h  liitbel  of  terms. 
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thorax  whicli  may  be  transmitted  to  the  thin-walled  veins.  It  is  probable 
that  ne-ith«r  of  thest^  factorH  alone  if  reeiponsiblc  for  |hc  fall  (x  <)eiireit8ion) , 
but  that  each  1^  active.  Ccrlaiii  it  i»  that  iiuricular  relaxation  is  not  tho 
|.9ole  cause,  for  ua  shown  in  Ft);.  47  it  may  still  be  the  lar^^si  depression  in 
caaes  in  which  the  auricle  is  paralysed. 

Or.  PMboHy  ha*  callod  th«  wri(«r'x  nltctition  to  n  ninntl  wavo  ■rhi<Th  is  frrqumtly 
M«n  dtirinx  Riidtytttnii^.  repeciiilty  in  IrBi-inm  ttom  I'ixorouH  heartn.  occurring  juit  ul  the 
lase  of  the  i  ilrprrsAao,  iukI  nliieli  i^  iniiny  cunm  CDiinol  tn-  <liu!  to  lliti)!  of  tlie  Icvw.  'Fliu 
orixin  nmJ  litCoiA'^"^  ol  lhi«  niivn  utv  cxtn'inr^ty  unnortnin.  ll  nuiy  Iv  really  traiuunJltiNJ 
frotu  Ihe  arlery;  ur.  tn  Dr.  Pcatiody  HUiocMta.  luny  Iw  dw  U>  >Liglil  iiimifficiuDCy  of  tlio 
I  papinnry  muauW  uludied  by  SewoU, 

The  fall  which  Icad^i  to  the  -x  depression  usually  la.'rta  until*about  the 
end  of  ventricular  sj-stole,  d  (instant  of  the  dicrotic  notch),  after  which  it 
is  followed  by  a  targe  riiw  {diastolic  wave  of  Porter;  v  or  ventricular  wave 
of  Markcnzie;  tw.  ventricular  Ktagn.ttiun  {Vcnlrikclstauunp'welle).  lU-ring; 
telesyatolic  wave,  (,  Hard).  This  wave  is  very  constant  in  its  occurrence 
and  is  usually  !>up])0«ied  to  rt^present  stagnation  within  the  ventricle  lasting 
from  the  en<l  of  aystole  until  the  tricuspid  valve  opena;  the  fall  v-y  indi- 
<:at«H  the   opening   of   the   tricuspid    valve. 

I  As  Bard  lia«  aliown,  two  lUKlulstions  ate  oooasIonaUy  found  ((.  if;  I,  leleitystollc, 

poemning  at  tbc  end  of  ayvtole;   nnd  d,  ptDl4Mliiu(olic,  otxrurriue  it  tlic  vpti'  begiiiiuog  af 

'  diartol^).    Bftrd  otatas  ihat  the  wairc  I  i*  cninridcnl  with  Ihn  Unt  Micondnry  <  prndicrolic) 

«-afv  of  llie  Hrlerinl  fifdae.  ihe  second  ivilli  (tie  vibrulloii  of  the  \'«iilricJeH  due  to  the  cIok- 

utv  of  tbc  aortic  vnlw*.  hut  ihiM  in  not  very  Mitiiifiuiton-. 

Sewall  beltevcti  Ihal  iliu  Kiuguatiun  &t  the  md  of  systole  (w)ieii  the  u)«tn>ke  of  llie 
»or  1  wave  occuni  litfom  the  rnd  of  ni-ctt^R)  ia  (hic  to  n  fatiguing  or  ninHclung  of  the  |Mpil> 
iaqrniaKlcM.c-Hiiurix  »  «littht  ln<-ii»piil  ivmiixiluli""  M  that  insljint;  hut  in  cafim  with  no 
mumar  in  lh«  Irit'iiajiid  ivgiou  tliis  exfiluliulion  inMrds  PKiitiniiatiDil. 

■  The  rise  upon  the  r  wave  outlasts  the  end  of  8>'stolB  by  about  ("j  aec, 
whinh  probably  ivpresents  th«  tini<t  reiiuinnl  In  transmit  this  changti  of 
prcsaurc  to  the  veins, 

Uoiit  VTi(«ni  fnllnw  HnckttnxJe  in  bnlicving  that  the  upatrokc!  of  the  r  wave  mpn!- 
kvMits  stasis  within  (he  ventricle  laMticiK  until  tlt«  tticiwpid  talv*  opens,  Inil  cardlonieler 
I  tnuiii)(a  >huw  thai  lillitu;  uf  ilie  v«iitrick'a.  cir  at  ti'iuit  diUialion,  t)^D*  at  llic  inBtiuit 
[  ayntolc  cimU.    Chfliivmii'i  tmrirgcH  of  ihn  ini>ii~ni>pntt>  of  the  hciirt  vnlvrn  alm>  iihow  Ihnt 

■  Uw  trisoupid  t-itl\c  ofK'iis  tiefore  itie  time  ut  which  the  cmtt  of  the  r  wave  appears,  mt  that 
Et  i*  ])rabiil)le  that  this  wiive  doc<  not  rcprmeiit  Ihr  very  iruHaat  at  which  tb«  trictuipid 
valra  opMw,  hill  IhHi  wlwn  T.jie  pcrio'l  '-i'  cxoeetb'  the  Iransniisslon  time  the  interval 

\  RfMtMtDts  a  pvriud  iluniig  which  the  vniouH  prvrndnf  mniiins  pmit«r  tluin  atiuoBpheric 
I  prewure.  Or  It  may  hut  antil  a  nifEricnt  mnoiint  of  hlood  hn*  entered  the  ventricle  to 
[  bave  rclieveil  the  venous  eitjeorsijmeat  which  followed  ilie  i»a«aliMi  of  the  factor*  whicli 
r  bad  pnxlucrd  tlic  x  4e^¥ntaawi. 

The  di>scend)nK  limb  of  the  v  wave  continues  as  lonft  tai  blood  is  r^ishing 
in  (o  RU  the  ventricle  (Henderson's  period  of  diit^olle  Riling),  after  which 
there  is  a  gradual  iiltin^  of  the  vein  and  a  rise  until  the  next  auricular  systole. 
In  slow  hearts  HirHchfi-Uler  and  .\.  (•.  (iib.ioii  have  shown  that  the  inflow 
into  the  auriclcis  ami  the  filling  of  the  veins  is  no  longer  unifonn  hut  ih  inter- 
nipled  by  a  well-defined  wavelet  (A,  Hirschfelder;  h,  (^ikton)  which  follows 
the  I'  wave  by  a  deBnitv  interval  <Fig.  48,  A).    Both  these  writers  indcpcn* 


so 
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dcntlyascribt'd  this  wftve  to  the  snapping  together  of  ihc  uuric- 
ulo  von  tri  cular  cu8pi<  at  tin-  end  of  ventricular  fill- 
in  g  id  middiMtole,  and  the  former  called  attonlion  to  iL»  correspondoiicc 


PlO.  48. — Vounu  UBcina  Irom  ■  vpry  kIdw  hwit,   viih  Iniut  lliinl  h«krt  miiinl.  'hnviiia  I'l"  prixair* 
'of  tilt  h  nv*.    Mat.  oiulnul  blooil-fin«ute:  JJin.  mlnlniBl  bloidipmrnirc, 

with  the  onset  of  Henderson's  period  of  <li&8tii8J8.    Thin  fact  is  further  borne 
out  by  the  preaence  of  a  corresponding  wave  upon  the  trHcinj;  from  the 

ce9ophag*i»  (Kir.  54,  h).  Thia  wave 
disappears  when  the  pulwvrat*  be- 
comes more  rapid   CFif;.  49). 


G.  A.  Gibaon,  Kyit«r,  nnd  the  writer ' 
have  orcaainnnlly  *ppn  a  wave  tcln  IntrdLimtolc 
uf  nluw  |iuls(-  |irMv<.liiig  the  vavt'  of  iiunculiir 
coiitrueUuii  (a  wuvp)  by  u  lutlu-r  dcRnitc 
iiiMta-.-lI  (Fix.  A(l).  The  ctlatanco  (mm  tlie  k 
wiivp  (urii^s.  T)ii»  wave  in  asauiiieO  by  iho 
tottnrr  writer  to  rcpfewnl  a  miilnu^tian  orip- 
nutiiii!  ill  ilir  NJiitis  ivgioBi  of  the  hearl.  Since 
tlie  remnant  of  the  embryonic  riniw  in  nctuntly  incorponiteii  within  the  body  of  the  muiicle 
[atriuni),  ihlii  view  in  quwtionable  and  roquinw  experimental  conlinnation. 


one  how  LuK'r.  Afl'r  K^viiiiEntrapibii  iiii*!  ijujck' 


Pin.  X. — ShoiilnK  k  nxt  u>  o«currinB  ■hoiily  btion  the  a  nvt.    (From  >  IrMlu  Ki*d«  tu  rsllxbonlliui 

Willi  Prof.  L  r,  Uuker.) 


VISUAL  EXAMINATION   OF  THB   V&K0V8   mLKE. 

Some  of  ihoito  events  in  the  cardiac  cycle  may  bo  clearly  diBtinguiahed 
vitli  the  naked  eye.  L'pon  looking  carefully  at  the  jugular  pulgalion  in  a 
normal  individual  and  placinR  the  finRcr  upon  tho  carotid  artery  the  vein  wiil 
be  seen  to  fill  Iwicx.-  (a  wave  and  v  wave)  nnd  ti)  tolhtpse  twice  (x  depn-SMion 
and  y  depression)  for  each  beat  felt  in  the  carotid  artery  ("  prcsj-stolic-dia*- 
tolic,"  "physiological,"  "negative,"  "double"  venous  pulse  (Hintchfelder)). 
Theao  wavca  may  be  timed  lesa  accurately  with  the  eye,  but,  although,  as 
Mackenzie  stales,  visual  examination  may  save  the  examiner  many  unnec- 
essarj'  tracings,  it  nhuuld  iml  be  relied  upon  in  doubtful  caws.  For  c\amp!c, 
a  simple  mesosystolic  collapse  ^ike  that  iUiown  in  Vig.  44)  with  absolute 
poraly^  uf  the  auricles  may  mmulule  a  normal  venous  pulse. 
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AUNURUAL  TVPBfi    OF    I'EN'OUS    PULSE, 


Auricular  Paral>'S)ft. — Bo^dcs  thi:t  normttl  (ufgative  or  double  venous) 
pulee  scvcml  other  tj*p«s  of  venouH  pulm  arp  seen.  In  venous  stasis  and 
riinliac  failurp  the  auricles  amy  noon  boeoinu  woakvneil  taiti  ihw  a  wave,  due 
to  their  co&trMtion,  muy  (Usaijpcw  entirely  (1-^.  47  and  51).    This  phe- 


a  nva.    Vji>.  ri|hi  juaulu  rtin:  ACS.  Icfl  «n>tid  •rtoy. 
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nomciion  is  readily  demonstrable  in  animals  (v.  Frey  and  Krehl)  and  need 
not  be  accompanied  by  any  cliiingf  in  heart-rate,  though  iirrhythraia  is  fre- 
<]uently  present  in  man.  In  animals  auricular  paralysis  or  marked  wvakea- 
ing  of  thv  auricular  contraction  may  also  occur  as  the  rusutl  of  vagun  stimu- 
lation, so  that  the  pm-etncc  of  pv  p 
this  phenoineiinn  alone  is  not 
always  a  bad  omen,  though 
usually  such  is  the  case. 

Positive  Venous  Pulse. — 
When  the  iiuriile  i-i  paralyzed 
or  thor«  is  a  leak  nt  the  tricuspid 
vftlvc,  the  entire  form  of  the 
pulse-wave  usually  changes. 
Tlie  collapse  during  ventricular 
«y stole  di.-siippcur!!  and  is  replaced 
by  a  systolic  plateau,  or  more 
usually  an  ^/-shaped  wave  with 
an  eariy  syirtolic  wave  c  or  p,  « 
niiiUystolic  depression,  and  a 
Iclesysloiic  wave  v  (Hewlett). 
Mackenxie  believes  that  th« 
lint  crest  of  the  if  represetits  a 

contraction  of  the  auricle  Mmultancous  with  that  of  th«  ventricle,  and 
that  the  depression  in  the  middle  corresponds  to  diastole  of  the  auricle; 
but  this  form  of  curve  has  been  obtained  by  Knoll  and  Thcoi)«ld  in 
animals  when  the  aunclcs  wore  stopped  by  vagus  inhibition.  This  form 
18  known  as  the  ''positive,"  "ventricular,"  or,  from  the  fact  that  it 
appears  to  the  eye  as  a  tungle  wave,  the  "single"  typo  of  venous  pulse 
(see  chapter  on  Tricuspid  Innuflicieney).  Though  the  vejitricular  type  of 
venous  pulse  occurs  in  iriciuipid  insunicieiiry,  it  i.-<  nut  pathoguoinonli;  of 
the  latter  and  may  indicate  merely  paralysis  of  the  auricle. 


^'Kl.5S.— P«i»iln-rutnnlrirulart»v«  utymwu  pill** 
ID  tJimiBpid  mf>iiHii?irric]r.  i^Kiirjjta  ahanic*  uf  tii*  u  aiiv*. 
JUG.  tisht  iuvilu  vsn^  BIIAt:il,  r>(hi  bn«hial  UMO'- 
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Informalion  furnished  by  the  Venous  Puliic. — It  h  apparent  from  the 
alrovc  (tv^rripiioii  tliut  liie  fulluvviri);  fucU  arc  to  bo  learned  from  the  iiormiil 
venous  pul»e-ciir\-e :  (I)  whether  the  aurirle  (atrium)  ta  conlractinR,  and 
whHhert-aeh  auricular  (atrinl)  contnictiitii  i«  followed  by  u  vcriinrniiir  ron- 
trnctioti:  (2)  the  time  roiuired  for  the  conduction  of  the  impulse  from 
auricle  (atrium)  to  ventricle  {ihv  int^rvtU  a-c  on  Uii-  tracing,  about  \  second 
in  normal  individual — voniluction  time);  {3}  whether  or  not  the  tricuspid 
valve  Li  rloitin);  |jerfeelly  (shown  by  the  fall  of  preiwiire  durinR  systole 
iin<l  ihc  MitjwHpieiit  v  wave).'  In  irregular  pulsct)  miiuy  niori.-  important 
faets  are  to  be  learned  from  the  venous  pulaes,  which  will  be  diacumed  in 
eonnection  with  thia  diuturbanro  of  function. 


O-SOPHAGKAL  TR.\nS(B. 

1'be  1,'Miouii  pulse  tmciiiR  revKols  tlit^  coadiUona  prevniliBK  ia  the  right  auricle  (atrium) 
ami  the  olaie  nf  tlic  Iriciwpid  valve.    A  cormtpondintt  jiit-Mtixniion  of  the  i-UM  of  the 

left  auriolc  (atriuiii)  unci  of  the  nutral  valve 
waa  mucle  poiHLl>li>  by  it  iDi-thud  ubmI  by 
KmJi-rie<|  in  aniinalB  and  introduced  lata 
rlinicul  itM.>dkiii«  l>y  Mmki>wi«ki.  UiakowHlii 
cnlU  nltmttuii  to  Ihc  (act  ilial  al  ibc  Ie»-el  of 
the  scNXintli  to  (he  ninth  lltorncic  vcrtcbRr 
(about  35  to  37  cm,  fmni  Ibe  trMh)  the  left 
auricle  i*  in  eonlnct  with  the  iCKiphi^[u«.  and 
wlH^^  one  iiitnxliiceM  a  i^tomach-tube  to  thia 

\pvtl  il  rt«ei»-c«  iiiipuliicB  from  the  left  auricle 

I  I  /jffMHB]  I     .ilone.    Acronlinuly,  an  anlinnry  iloRUich-liibe 

1  n  I  (LViVBr/  I     '■  capped  «ilh  u  tlijn  rubber  linger  cot,  aud 

'  '  iTjUfcW  I     ,(,p  (alter  sociiiml  by  vtindiiiR  a  »ilk   liitatiiii; 

sp\-crnl  tiniMi  uniiiTid  it.     The  MoniAch-lube  ia 

i~r  ^iiifij/'  ]  ili^n  BWnllowixl  hy  the  patieat  mitil  it  cxUinda 
i=ii=J —                  1 1  iluH'ii  t(o  to  XT  cm.  from  the  teeth.     It  in  then 

connecteil  with  u  Marcy  tambour  whoae  oecil- 
lalliins  Ns-«nl  the  coiiliacliuD  of  tlie  auricle 
and  ventricle  (I''i|».  A3  luid  »l).  Tha  (aO  in 
ihe  H-Rve  Dccum  when  llie  auricle  moves  anay 
from    the    (mopha^cus.    ibc    rise    vlien    it    ii 

prmeed   against   the   hitter   by  filling  with   bloi>il.     I'mlef   onlinnry  rinMimstanoni   veo- 

Iricular  BM  well  a*  HurkciilHr  tijitinle  ilmn-H  the  iiuricle  avay  fruiii  the  aasopbagua  m» 

lluit  the  falls  nn-l  ri»ni  cormpouil  lo  aurictitar  anil  vpntriculnr  s>ilolc  napectivdy. 
(r^ofhnKcfll    TracloE   fn    Mitral 

Inutllklcncy.^Whcii  the  niiiral   vulve 

dot*   ni>t    cicnc    (mitral    insuHicicncy). 

blood   in   f>)rceij   back   into  tlio  auricle 

<liirin}:  ventricular  nyvlole.  uiid,  iiikIcikI 

of  a  Fall,  then'  in  ii  rise  during  »ynlolc. 

MiakuusklV   mctliCHt    furniHhcK    the 

nicjirii   fur  obliiiniae  llic   miwiiiK   link 

in  our  knonleiip? <if  the cardian  inipuUc 

sail  the  nicHiiiTiK  uf  fuiictlriiial  niummrR, 

bul  unforlunntciy  the  iinalloviuK  of  llie 

stiimacb-lulio  i»  tio  diKi^n'R'ol>le  to  the  ordinary  patient  «Ti(l  w>  danf[erou»  in  oH  T«ry 

■evere  ouoi  as  lo  prveludo  it8  aitofilion  into  Kionerat  use.    Puticiila  can,  however,  often 

be  irainci]  to  nwnllow  the  i>tomaaii-lul>e  without  dilllculty,  or  a  niblvr  lulw  of  vtnall  boti; 

may  lie  aubailtulMl,  and  then  wry  Mtiafiictot?-  rwulta  may  be  ol>lainod. 

'  Thia,  aa  hua  been  lAowit  by  Mackcntie  and  by  Riht,  m  not  abaolute. 


the  tftophpcu^  lo  <how  Uip  cnnltactiuEu  of 
(he  l«ft  auriflv.  Thi«  amrw  pninh  u>  thp  thin 
rubber  hiilb  *l  i)*p  «n-J  nt  Ut«  wph«cni  tvbv, 
HT,  ■idiumIi  . 


CAllOT. 


<E»OPII. 


Pm.  S4. — UiMipliaCEul   an<l   caroUU    lr««ing>  from  a 
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ULVMDHtTtH 


T*i*??n. 


I    Kr  >'A«Hij 


rio,  t>.    flInipUgt  fciFtn  <d  Dppttntnr  for  rvconlinc  tht*  «Iw^jiH4nlici£run  anil  CArdlocrkm  umulTAncoiulx* 
LMPT  WOffr.juiAIUdiritliiialODlutlon  to  r*wv«  ihvirttuil  nglit  bamli  mpcclively. 


Pm.  H.  — Palint  iriih  budiluuiiii  pUred  in 
>u«  of  Hit  mtulion.  mdy  lot  takinc  •liclmnnliii- 
■nan.     (Aftw  Elnikom.) 


Fhi.  ST.-'Counc  a(  Um  d«iri«l  nils  iSaoi  d«> 
lolholi^rl-bnitiniiiau.  (AtUrVKllrr.:  i-r.miinr 
(if  lh<n*^tivi>wat-fifroinftunalwiovr»ih<ilc*;  b.b, 

llwuuncaliir  ■>>r'>lf'^tr,D,  vjiita  about  tTlB^tdlricLB* 
bKUj]iaiKtLtc*l-ivi  JujitMtviiDtricu!*r  mxniolw^ 


111! 

th>  tim*  I 


I  >.c  vtnoun  Uld  oUDtid  pu1i«- 
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■^■a 

¥U 

W^Mt 

k 

1      t 
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i 

1        t 

3 

^ 

1 

tuldui    t»-   It-r    Bntai    in   cullslictfiUluU    witli    Prol. 
)..  I'.  UukM  and  lit.  R.S.  Bond. 


DISEASES   OF   THE    HEAl 


AORTA. 


INTRANASAL  TRACINGS. 

Mo«*o  and  aluo  tiie  u-riier  haw  ohraincd  vvt}'  MLlisfaetorj'  canlioijrapliie  curves  from 
the  ohangw  of  uir  prawun-  within  ihe  tliamx.  TtiMr  inuy  be  obtsiiieil  by  pludoj;  in  oii« 
nwttril  n  oork  pcrfotuUii  by  u  gliua  tube  which  U  connectcil  with  tb<!  n^conlinc  krv'cr.  The 
Hpc  nrr  rloKml  and  Thr  olhrr  ncMlril  in  rlot^cH)  by  pmMiir«.  Or,  ihv  liihc  iiiny  be  placed 
ill  thu  itiDUth  4111(1  IjoiIi  iiiiBtnlH  cIohiI  by  jtiUMure.  Tkie  glottJH  inunt  btr  uptrn  and  the 
brculb  hi^lil.  Curvcn  tlitui  ublnincd  rlowly  nwmblc  the  oiiophuKc-Al  (racing  in  normal 
individiJHl*,  though  the  wnvcx  u-rv  f'tiiuller. 

THK  KLECTROCARniOfiRAM. 

Another  verj*  proniiHinp;  niPthod  of  pxamination  which  hns  not  yet, 
bct'onn;  gi-iicriil  is  tin-  u.-t:  iif  ihv  rU-ctricnl  viirialioiis  iliio  to  the  heart  can- 
traction  tclcctrocardiagram  a!  Kinthovcn). 

Eintho\'vii  plucm  th«  jiutiviil  in  a.  cliajr  with  both  hands  or  one  h«iul  luitl  one  font 
imnicrM!d  in  n  jnr  »f  0,9  per  real,  nodium  chloride  nolution.  F^ieh  jar  U  connected  in  thn 
circuit  with  h  very  ilphctit(<  Fiiiihovrn  (or  Kdclmnnii]  thrciid  |[»lv3LiionidI«r  (F'ig;.  55). 
The  iTLuvi'itictitH  of  till!  ^ulvnnDiiivI^r  are  riHrunlffd  ['huloKiuphicully.  At  i-iich  hi-urt  con* 
triiclidn  ft  nrricii  of  dcctricnl  ehanpai  appi-nr  (I'ipi.  -IS  «nd  .W),  in  which  the  flrnt  wave 
t'  C')rtffl]>oiiilB  to  ihi"  aiiriculur  (alriiil),  Iliu  second  Qlt  and  third  SI'  1o  tlie  ventricular 
Hyiitfili.'.  TtiJH  meTliml.  al  lirnt  sight  the  nitict  dil&cull,  is.  when  (he  uppliaoccs  are  once  set 
up,  one  of  the  niiiiplent  of  till  llic  craphic  mpihnilii.  I-^inthovcn  ha*  coiiner.Ird  ihe  I-cydcn 
phyBiul(>g;ical  Uburatury  witli  l)w  huspilul  by  nicariB  uf  tctephoiie  wirM  s[>ecially  luid.  and 
i*  able  to  make  hi>  dingnoefS  at  a  diiilancr  nf  a  mile  without  ever  seeing  the  patient. 

In  hyiwrtrophy  of  the  riitht  ^-eninclc  llie  wave  QU  in  much  Inrncr  than  iitual  au<l  is 
en  th(!  luioe  side  of  the  bnae-linc  iu>  the  aiiHeutar  wave  /'■  In  casen  of  hyf>crtn>|)hy  uf 
the  le/t  x-clilriclc  the  (JH  vaw  h  inverted  and  it«  altitude  in  also  (treatpr  than  normal, 

iMnlhoveii  uiid  Kmus  ond  Nikolai  have  bIiowii  that  exInwyBtoteB  aiid  other  irrvgolar- 
ItiM  may  l>c  <lpciphercd  by  this  mcthcid  better  than  by  meaim  of  the  venoiu  [iviW;  And  it 
'm  probable  that  il  will  to  &  great  measure  supplant  the  luttvr  as  M  means  of  dlagnoels. 
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ANALYSIS  OF  AT.TKRATIONS  IN  CARDIAC  RHYTHM. 

The  irrpg:iilaritie.'i  in  rhythm  of  the  heart  msy  be  divided  first  into 
thrc«  clas.>"<;»:  (1)  arrhythmias,  in  whioh  there  la  no  discernible  order 
lu  tb«  o«currenc(!  of  \n-&ia;  (2)  allorrhytbmius  (altered  rhythms),  in 
which,  though  the  rhythm  is  not  rej^lar,  yet  the  in«R<dar  beats  occur 
according  to  a  rerlain  regular  system,  ao  that  the  arrangemeut  of  these 
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beats  in  one  section  of  the  tracin);  cnn  bo  prophpwed  from  o.  knowledge  of 
another:  and  (3)  pararrhythmius  (Wenckebach),  in  which  two  separate 
rhythms  are  ROtng  ou  in  either  the  same  chamber  or  in  difTerent  chatnber^ 
at  the  Hune  time. 

ALLOURHVrHJIIAS. 

il.  Of    extracardiac    origin. 

I.  Neurogenic,    due  to  more  or  less  rhythmic  rcfiex  stimuli  pass- 
I  ing  through  the  vagi  and  acerlerators  (toxic,  rcftox  from  various 

I  organs,  respirat«r>'  reflexes  from  lungs). 

I  0.  AsiMicialvd  with  the  phages  of  respiration. 

I  b.  Not  associated  with  respiration — Mackeniie'ei  youthful  type. 

I         II.  Due    to   disturbances    in    the    filling    and    i-inptying 
I  of  the   boart    from  traction   upon   the  heart    and 

I  gfcat  vessels — dropping  of  beats  without  heart-block,  pul- 

t  8U8  paratloxus  and  Ricgcl's  pulse. 

£.  Of   intracardiae    origin. 

I.  Due   to  disturbance   in   tbc   cooduetion   of   uormal 
I  impulse  a — dropping  of  l>eata. 

^H  1 .  Auriculo-  (ntrio-)  vontneular  block. 

W^  2.  Sino-auricular  block. 

f  3,  fnterventricular  (?)  block  (heniisystol«) . 

I  II.  Distu  rban  ce   of  con  t  rae  t  ility — pulsus  alternant,  and 

failure  to  open  the  aortic  valves. 
in.  Occurrence   of  'beats   in    reaponae   to   abnormal 
I  Klimuli    or   increase. d    irritability. 

1.  K5rtras}'stoIe.t.  in  which  irregular  beat  is  brought  on  by  a  single  abnormal 

stimulu.>t. 
a.  Ventricular. 
^^K         b.  .Auricular. 
^^B         ^'  Auriculo-  (atrio-)   ventricular. 

2.  Permanently  irregular  heart. 

3.  Paroxysmal  tachycardia  (auricular  tibrillulion). 

I.   NKCRoaEKIC    ALLOKRin-THMIAS. 

Alteration  in  cardiac  rhythm  resulting  from  intermittent  stimuli 
pawing  down  the  cardiac  nerviw  con>tituti-s  one  of  the  most  coiiiiuon  forms 
of  cardiac  allorrh\thniiafl.  As  has  been  seen  {Cliapter  III.),  altera- 
tions of  the  pulse-rnte  may  re  suit  from  any  stiiiiu- 
lation  of  any  afferent  nervo,  from  skin,  mueclDS,  mucous 
membrane,  and  vittcera.  or  from  stimuli  ari^ng  in  the  vagal  or  accelerator 
centres  in  the  medulla. 

Am  ttcul  Hunt  ami  Hooker  have  sbowii,  the  i«flex  Htiuiulutioii  may  eauw-  a  Ktuwiag 
of  the  piilw-mf«  thronali  ni.imiilnt.inn  of  the  rnipw  CMitrc,  or,  under  »lbftr  cJrcunwUuiec- 
anil  eapwiulty  w)i«n  <ir  a  diff^rvnl  inleuHJt.v,  it  may  caiiH  an  aeceloratiuii  uf  the  piilw» 
rarp.  Hxml  ha*  nhoivn  that  ihis  iiccelcralion  ia  Uup  cliii-Ry  to  inommlDty  pnaution  of  the 
tonic  utimuli  in  the  viuctix-  hui  Hooker  provM  ihnt  ihrrp  in  also  a  Hiimiilatinn  of  the 
Bfcelenitor*.  KiicTi  BlTMvnl  or  wiiwir}^  HtiinuU  inuy  urise  in  the  akin  and  nuircles,  but 
MpKlally  ill  (lie  viwcm  nn<i  the  iTrDiw  and  iniK»iiE  mcnibmnca. 
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K|y.  (10. — IKwnuD  NprftwiiiiiiK  vtriDiu  Ij-f"  "t  imtultt  pul»»-  The  licaTy  whlw  ■m>««  inili- 
^U  Uw  Mm  of  oriDn  i'  <)>■  iliirtiirliwm  ii(  rhrlHiii.  Tti*  hnvr  wliila  lintv  intlieilc  iIif  rounc  of  lbs 
n*  I  II  *1  «r<l(A«  trnpnlwi,  ltK^/\  rv^piniiji-pn:  A  I' ft.  «(irirt«:  A~V  ir  A  VB  utiririilnvnaripulAr  buC' 
•11(4  VgS'T.  iMiUtHc;  Cjlff,  MKtiij  puW:  I'^.V.  vanoiu  pulat:  .SIS,  lunun  rrcinn  of  ll>*  hmrt;  SVC. 
I VC.  aapvior  wdJ  tnttrfoi  vma  tsvr.  rviMclivdy. 

Reflex  Alloirhj'thmiag FrancoU-Franck  and  Koblnm-k  and  Roi-')it 

hnve  been  abli^  to  prnduoo  siieh  nn  un-hjthmia  by  sliiimlnlinK  tbo  mucous 
tnrmbran*^  o(  tbc  duiuiI  M-|>tum  at  a  point  juel  opposite  the  middk-  lurbiiiitle 
bone,  and  Stadler  and  Hirseh  bave  done  no  by  stimulating  the  walls  of 
tin'  ittoinuvh  and  iiitesttiies.    TIiltc  \s  iiorninll}'  a  reflex  slowing  uf  the  heart 
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during  swallowing,  and  similar  periodic  slowiug  of  the  rate  from  sUmulation» 
of  the  vagus  may  account  for  mniij-  of  the  disturbances  of  rhythm  in  air- 
swallowont.  Moreover,  Einthoven  has  shown,  by  rpcordiiig  the  electrical 
variations  in  the  peripheral  stump  of  the  divided  vagus,  that,  with  each 
iiii>pin>lioEi,  alTerent  stimuli  are  paiiBing  up  the  vagus,  and  these  may  evoke 
reflex  responses  when  the  entire  nervous  system  is  abiiormally  sensitive. 

Occurrence.  —  Neurogenic  arrhythmias  are  psrtiL-ularly  vomnion  in 
children  and  iu  young  persons,  and  hence  are  designated  by  Mackenzie 
as  the  "youthful  type,"  but  thi.'<  is  only  because  the  cardiac,  vaso- 
motor, and  respiratorj-  centres  are  in  more  labile  equilibrium  in  them  than 
in  normal  adults.  However,  whenever  the  nervou.'*  system  bi-r«nies  more 
irritable. —  from  the  occurrence  of  visceral  reflexes,  emotions,  or  toxic 
influeuces  (bacterial  toxins,  alcohol,  tobacco,  coffee,  etc.), — stimuli  (lik« 
those  passing  u[>  the  vagus)  which  arc  noriiially  subminimn)  become 
cfTwtive.  Hence  allorrhytbmias  of  this  tj'i)e  arise  in  nervous  individuals 
and  in  the  so-called  funetiunul  cardiac  diseases  or  cardiac  neuroses  (Part  IV, 
Chapter  III).  Since  the  afferent  stimuli  in  the  vagus  an*  continually  act- 
ing, it  is  quite  naturiil  that  they  should  athi  tliein.ielvi-s  to  any  other  afferent 
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stimuli  which  may  also  be  acting,  and  that  the  alterations  of  rhythm  will 
then  be  associated  with  respiration;  and,  since  the  nature  of  rvllex 
responses  varies  with  shgbt  variations  in  the  intensity  of  the  stimulus, 
it  is  not  surprising  that  there  Is  in  some  cases  a  series  of  slow  beats 
associated  with  inspiration  and  a  series  of  rapid  beats  in  expiration  (Fig, 
M),  while  in  othei-s  the  slowing  occurs  during  expiration  and  the  rapid 
beats  arc  during  inspiration.  This  latter  type  is  often  spoken  of  ns  normal, 
but  in  perfectly  normal  individuals  the  rate  may  be  absolutely  regular. 

Reissner  has  shown  that  the  irregularity  is  .sometimes  of  psychic 
origin;  or,  in  other  words,  that  the  stimulus  exciting  the  cardiac  nervx-a 
may  descend  from  the  cerebral  corlox  instead  of  ascending  by  the  uaiuil 
paths  of  afferent  stimuli.  This  psychogenic  arrhythmia  is  not  extremely 
uncommon.  Indrt-d,  the  writ-er,  whose  pulse  has  been  regular  at  all  other 
timi-s,  experienced  such  an  irregularity  upon  one  occasion  of  inlen.-*e  anxiety 
lasting  for  several  minutes.  The  pulse  became  regular  as  soon  as  the 
anxiety  jia-ssed  off;  and  has  remained  so  for  five  years,  in  spite  of  a  severe 
tonsillitis  and  tonsillectomy. 

,\»  Reyfisch  has  shown,  similar  neurogenic  allorrhythmias  occur  in 
meningitis  and  in  eontUtions  with  increased  intracranial  ten- 
sion and,  as  Ryster  has  shown,  in  association  with  Cheyne-Stokes  breath- 
ing. Mackcunie  has  also  shown  that  there  are  many  other  cases  in  which 
neurogenic  iiTegularity  is  not  associated  nitb  the  phases  of  respiration.    Id 
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f^iftwiB  it  may  bo  either  periodir  or  entirely  intermittent.  It  is  most  important 
that  the  vxucl  inudo  of  origin  of  such  stimuli  and  its  chjiracti'mtieii  shoulti 
be  carefully  Btudiect,  since  Ihis  arrhythmia  muat  he  <lif fcrenli- 
ati^d  frum  tho.-<c  uf  myocardial  origin.  In  thp»e  C!u>cs,  though 
the  relation  of  the  allorrhythmia  lo  respiration  may  l»e  timed  by  palpation 
and  ins(M-rlion,  »  cawful  vonous  tmriiig  should  be  ma<lc  lest  iin  extra- 
nystolic  irregularity    be  dmgno§cd  when  it  doed  not  actually  exist. 

Characteristics  of  Reflex  Allorrhylhrnlas. — The  striking  feature  of 
these  neurogenic  disturbances  ol  rhythm  is  that  they  are  often  charac- 
tieriwd  by  instability  of  rhythm,  by  the  oceurrencf!  of  rhythmic 
changes  In  rate  rath^'r  than  by  the  interpolation  of  beats  which  dilTer  from 
the  others  in  character.  The  heats  usually  occur  in  short  groups,  the  first 
Ix-at  of  the  slower  grou)i  being  the  longest,  the  rate  of  the  more  rapid  scries 
^DwinK  >^  progressive  increase.  The  last  beat  of  the  rapid  series,  with 
the  vagal  pau.w  following  it.  may  he  mi.-<takeii  for  an  extrastyslole ;  but.  on 
examining  the  few  beats  preceding,  it  will  be  seen  that  this  beat  was  not 
premature  and  not  due  lo  an  abnormal  sliniuhio.  More<iver.  Ihe  t>i'Hi» 
are  usually  of  full  and  almost  equal  strength,  thereby  differing  from 
the  feeble  beats  of  cxtraB>'Btotes;  and  they  do  not  oeeur,  as  do  the  latter, 
abnormally  early  in  the  cardiac  eyrie.  It  is  an  irregularity  in  rliyllim  rather 
than  an  irregularity  in  force,  though  a  certain  degree  of  the  latter  may  be 
prvtteht  Ihrough  the  action  of  the  va(ni«  on  the  heitil. 

The  rhythm  usually  becomes  regular  within  lialf  an  hour  after  the 
hypodermic  administration  of  atropine.  .(KM).)  to  .001  Gm.  (j-f^  to  ^  gt.). 
This  rule  is  not  invariable. 

When  long  paiises  alternate  with  short  series  of  rapid  bealK,  the  fore« 
of  the  first  large  iK'st  may  be  slightly  below  that  of  the  smaller  beats,  as 
.ihown  by  tracings  with  the  Erianger  apparatus  at  or  near  the  maximal 
pn.'ssure.  With  eMnisystoIes  th«  systolic  pre-ssurc  of  the  smaller  beats  is 
usually  less  than  that  of  the  regular  (largo)  beat.  In  both  eases,  however. 
tbi.-"  depend.-*  ujion  too  many  factors  (time  at  which  ttie  extrasystoie  occurs^ 
amount  of  systolic  output,  amount  of  peripheral  resistance,  factors  causing 
the  fxlrasystole.  etc.)  tJi  be  n-ganh-d  ».■*  absolute  criterion  for  iUugno.4ts. 

II.  Req^raiory  (Pulsus  paradoxus  and  RicKcl's  Pulse).  — As  will  be 
seen  in  the  chapti-rs  on  adherent  i>ericanliuiH  (page  SOG)  and  enterop- 
tosis.  traction  upon  the  aorta  during  re.'<pirat.ion  may  prevent  the  heart 
from  emptying  itself  and  thus  cause  the*  dropping  of  a  l>cat  in  the  arteries. 
Or,  on  tlie  other  hantl,  traction  ut>on  the  gn-ut  veins  may  produce  the  aaine 
effect  by  preventing  the  heart  from  filling.  When  there  arc  adhesions  in 
the  jtost^-rior  media-ilinum  or  when  the  diaphragm  is  low,  thi.s  dropping 
occurs  during  inspiration  {put>fus  paradoxus,  Kussmaul).  whereas  when 
tiiere  are  adhesions  between  the  heart  and  the  anterior  chest  wall  it  may 
occur  in  expiration  (Riegel). 

^^^  Al.t,tHt«BVTRMIAS    RAVINC    THKIK     OKIOIN'    WITHIN    THl:    HKAnT. 

^^^       III.  Allorrltvthmlas  due  lo  Failure  to  Conduct  Impulses  j^neraled 
M      Normally— Heart-block.' — Of  this  there  are  several  tvpes,     (1)  ,\uriculo- 
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ventricular  Heart-block. — Tho  more  usual,  or  at  least  bottcr  known, 
typo  of  blocking  thu  impuU'^  in  at  tho  fturifiilovfntriculur  junrliuii.  In 
thU  ty))!-  no  chiinKC  occurs  id  thr  originHtiuii  of  tlic  canliac  impulse  or  in 
the  conlraction  of  tlut  uuricles  (atria),  but  the  eondurtivily  of  iht  iinpuli*e 
to  th(>  ventricle  by  the  bundle  of  Win  m  iiDpnired.  Such  impairment  may  be 
(t)  functional,  from  overetimulation  of  the  vagus,  of  nhirh  frequent 
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examples  art;  seen  in  ever)-  laboratory  experiment.  Clinically  this  may  be 
Boen  also  in  thi-  cases  of  diRitalta  poisoninK  and  poBtfcbiile  bradycardia, 
(•Tipecially  after  pneumonia  and  inllui'nxa,  occa»ioiiHlly  aUii  in  ciwest  in  which 
there  is  a  tumor  pressing  upon  tho  vagus.  (.6)  Organic,  from  interrup- 
tion of  the  bundle  of  Hii^,  In  this  ease  the  block  may  be  increased  by  giving 
atropine  or  anything  else  that  quickens  the  heart,  or  it  may  not  be  affected. 


'  ol  Adami-itiuksi  dl 


(c)  There  may  be  a  eomliinittion  of  the  two  effects  (v,  Tabora, 
(libson,  Thayer),  the  eomlucUvily  of  the  injured  Purkinjc  fibres  of  the  bundle 
being  still  further  diminished  by  the  action  of  the  vagus  upon  thom,  and 
this  effeet  outweighing  the  favorable  uetion  in  blowing  the  auricular  rhythm. 
The  block  may  be  partial  or  complete,  depending  upon  whether 
the  vent  rich's  Mtill  follow  the  lead  of  the  auricles  or  initiate  their  own  rhythm. 
Thus,  in  the  partial  block  the  ventricles  may  respond  to  only  every  second, 
third,  or  fourth,  or  even  only  every  sixteenth  contraction,  or  may  .sometime* 
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Diid  lo  every  9(-oon<J.  soiiiHirnvs  (o  fwiy  fourth  heal,  etc.  On  the  other 
Jmnd,  tliey  may  fail  to  contract  at  all  over  a  conaidprabfc  pcriotl  (stoppage) 
(UiririK  whii'h  syncope  (Adams-Slokei*  Myndromc),  epile|itifi)rm  siMturt«, 
or  death  may  set  in  (Erlanger),  or,  after  a  stoppsge  of  greater  or  leas  dura- 
tion, they  iniiy  bt'|<iii  to  beat  «l  a  rhythm  of  iheir  own.  brarinf;  nn  n-lalion 
at  all  to  the  rhylhm  of  the  aurieleH  (eoiuplete  block).  Tills  constitute*  th« 
permanent  bradycardia  of  Adama-Slokes  dii«oa»c. 

(2)  Si  no-auric  id  iir  Block. — 8ino>iiuricular  Wock  moy  aI^'■o  occur,  the 
cardiiu^  inipulw  b<'inK  Rciipraled  as  usual  at  the  mouths  of  the  great  veins 
and  coronarv  stitu^  In  the  re^i'iii  hriiiiolopiiirt  with  the  aiquh  venosua  of  th« 
frog,  bill  may  fail  to  be  communieiitcd  to  the  auricles. 

Kritli  ami  t^JiAnhcrg  ttaw  ahown  tlutt  thin  could  iicorcc4>'  be  the  result  of  a  locotiud 
I  leuiHi.  anrl  wiuulil  llicrcforo  (irpmil  upon  the  ililTpiendn  in  Ihr  pmpcrlii>ii  nml  irritobilJtjr 
!  a(  iiurieiilut  uiid  vriiom  iDusciiIiitiirt  lulhi-r  tliun  oriMiiii;  tilui'k.  Tlio  prcwnce  of  such 
rblucke  i«  luuiiiiiifiil  hy  Auxtwt  llolTtnBQii  in  fianixytmat  tachjranilu.  in  wLkh  iIiitp  is 

a  ■udikui  iloutiliiij:  or  even  ciuiulrupltnjg;  of  Ihv  [lulvo-nitc  durinx  the  ntlnrlu,  anil  hy 
jHeDlfll  in  <lijci'i»''!'  powoning.  KjcfwriiniMi tally  Ihcj*  have  bwii  jiroiliicwi  by  Erluiijccr 
iftml  Bbwkiuiui  on  llic  pxciwii  mnmin:Llinn  hrnrt,  but  both  llirwhfr'Uii^r  and  Lystcr  ami 

the  (ottaet  otmeniTH  tuiltd  ii>  <iu  ik>  in  the  hturt  in  itCii.    GlbHOD  Msumm  tlie  t'XiMicncc  of 

a  BimilNr  block  in  a  rjuar  of  .\ituiu>'Stokm  diMMUN:,  nliicli  lie  citca.  along  wilh  the  block 

>l  the  nuriciilavenlrtcubr  junction. 

1 


APKX 


Fid.  4M. — OcaManal  mtmmic*  of  mptx  ImpnlK  durlnt  LoifiMilaa  dmuLitiiic  ioWtVBitnDiiUi  liMrt-UocL 

(3)  Int«.'r\x'nlTicuUr  Block  (Hcmlnyrtdlc).— v,  Leyden  in  1868  reported 
a  case  of  bi)ieniinat  pulse  in  which  ho  aasumod  that  one  v^mtricle  whs  ooo- 
tructiiig  without  the  other. 


This  CMC  ami  other  caM8  reported  by  Ihe  older  wrilets,  anj  wlJcb  mm  undoubteclly 
due  to  rxirwiyiitoliv.  am  really  not  ounelunivi?;  but  rBceall)-  ciihib  have  bMn  r«por(«il  by 
Kraua  and  Nikolsi.  unit  by  Ilxwlrlt  nml  SehmoU,  in  which  the  elHclrocwrdiogniRi  and 
vpDitus  traciiigB  have  tuniiiilie'l  Minie  evi<leim-  (liul  the  ri(iht  ventriflc  luii)  thr  left  vtin- 
trielc  may  harr  bi-en  cotitniclinfc  nltcmutnly  and  not  ^nchmnniMly.  For  the  pK»eat. 
one  itt  jurlifieJ  ii)  an  utlllwl?  of  inmlertitr  Hccplicinin  upon  iliif  point  uatti  iilunJute  proof 
hiw  bcrn  broiiKhl.  Pnifpsnor  BurkiT,  I)r.  HoiuJ.  jind  the  writtr  lui»-c  pejicaleilly  eiH  thfoitgh 
llie  left  branch  of  thi-  Din  buniitn  without  injiiriiift  the  rixht  bnuich,  Ntr  uBynobmiiiEiii 
of  the  VMittklm  oceurri"!.  Kxl rasyntolee  j)rtKlui*<i  in  eitlier  ventricle  wrere  coni!i>rtC<l 
to  tbc  other  aitlmiil  deJuy.  It  do™  not.  thrrrforf .  K*iti  probnblr  ihut  a  pMlch  of  eiulo- 
eanlili*  or  mifM-urilitiM,  Hiich  »»  AitchnIT  nnil  Tawiini  oceationnlly  found  iiivarlini;  a  idrqite 
brsnch  of  the  Hin  liurulliv  wuuUl  be  able  to  blix'k  tlir  iiiipuliK'  to  one  r«ntrieJe  and  tlie^r^j 
Ipctvitfit  itc  controcliftn,  Morcovrr.  it  i«  (mwiblp  th™i.  like  v.  I.ffydBn'a,  Hewletfn  InmngM 
tamy  t>ert>ut  uf  a  diffvn'nt  Hiid  im<re  conventional  explanation. 

IV.  Diminution  in  Contractile  Power— Pulsus  altcraans.— When  the 

contructile  power  nf  the  heart  diminisliPB,  or,  more  frw|uent]y,  when  i\us 
rate  IB  increased  to  the  paint  thai  the  heart  ban  .-wimi-  dilTiculty  in  carrj-- 
ing  out  efT<rctua)  contractions,  it  is  found  that  the  alternate  cont ructions 
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are  of  different  Bite,  sqidc  larger,  eomr  Kraallcr,  ^ving  rise  to  the  condition 
known  as  ]>iilsijs  ftltern»iitt  or  «ltrriiHtiii^  pulsi-.  This  id  cspi'cially  t'omniun 
in  the  tachycardias  aHHociated  with  some  weakness  of  ihe  heart  muacle, 


and  esprciftlly  with  paroxynmul  tjichyeardia:  but  wherever  it  occurs  it  is  an 
cxpresi^on  of  dii^pioportioii  between  ihi-  rale  and  con t.raeti lily  of  ihp  heart 
(or.  in  KiigciiniLnn'ci  Icrniiiiology,  between  the  clironolropic  and  ino- 
tropic   influences). 

K«jjeri  menially  this  can  !»  rvailily  shown  liy  throwing  induclion  ■hockx  into  Ihn 
tieun  u1  u  ruti-  which  il  can  barely  follow.  A  ptibiui  ullomanii  invannhly  m>nli»  (Itlnch- 
fcldcr,  I(crinK).  Alrer  u  ivvi  itprmiiU  or  niinuiM  llie  lipart  lius  kuiuM  lie  full  contractilily 
an<l  llie  ullpniulins  churaelpr  (lira|>|wnni,  only  lo  rcnpix-jkr  whrn  il  bc){ina  In  weaken. 
The  ■nmc  phc^nnnirnon  in  atun  iv<en  in  attacks  of  paroi^'rnal  iiichycanlia  (Pin.  (^)-  Piil- 
81W  nUeriianM  i"  alwi  prowiil  in  otiiiie  ctum  of  luigiiiu  (Ha'toris  (Mackeiiiic).  Il  then  ioili- 
oalea  tluil  tlic  licarl  i«  in  a  wrakrniv)  coniiition, 

V.  Dropping  o(  DcBt  owlnjc  lo  loo  low  CiMiuactllliy.'-lf  iha  auricle  bt^  iitimulat«d 
direclly  M  a  raie  nlill  more  rupid.  i)  can  no  loni^r  (ollow  every  nmsjiP  slimulun.  but  occn- 
nonally  »tir  beat,  i*  i1r>|>|>ihI  out,  jim  :ii  \4  ibe  fnw  in  a  [lurtial  hrarl-hlork.  alihoiish  ihe 

nitiiitilua  is  livini;  u|i|i1i«il  ilirpcltv  to  tlw  auricle. 
which  inlrrmiU  ii  httic  tncirf  nipiilly,  slwl  it  fol- 
luwvonly  iJiemaiexiiniith.  If  the  irricuMliiyof 
tlio  auririp  lie  no*  siiilifcnly  iiicre-siK^rJ.  il»  by 
pouring  warm  ti«ll  loluiion  oivr  il,  it  will  ■ui!- 
d^iily  rmiKiiiil  with  ucuulrucliuD  luMch  iiul^ail 
of  In  allemnlc  diniuli,  or  it  may  rcKptmi)  occa- 
sionally to  nil  und  ocraMiomilly  tn  otily  ali«ntatn 
(timtiii,  tciving  un  ullorrliyllimia  1;1  4-3-|. 
ThiiA  we  may  have  nllorThylhinian  ■imiilalinf; 
pnrlial  Iii^urt<bli>ck8  0ti  throne  hiuid.anilexln- 
*v«lol«  on  the  other,  due  merely  to  pMwml 
deorvaae  in  the  irrilahihiy  of  ihe  rnliir  miia- 
culalure  without  any  r<|ieciul  iliHturbiuiCo  in 
c<indiirli*"ity:  .infl  ju»t  wich  inotrojiliic  and 
bathiuolti^lihic  variiiiirins  may  be  p«.pnn*iblr 
for  many  of  Ihe  iKvcuIleil  veiio-atirieulur  lii'ilrl- 
blurkH.  Hiich  a*  hnvp  bren  dwcribt^i  by  Ilewlel  I 
unit  Wcnckcbacl). 


EXTR.lST*TOLK«. 


Irregulnrilios  may  be  due  to  the 
origination  of  abnormal  cardiae  im- 
puL»e«  or  to  abnormal  responsie  to 
fltlmiili  (extra»y»tolc»).  The  sitnpleict 
form  of  this  is  seen  in  che  occurrence 
of  single  abnormal  bcata.  Kxperiraentally  it  has  been  shown  (Marey) 
that  when  a  single  electrical  or  mcehanical  stimulus  is  applied  to  the 
heart    al    any    time   except   the   refractory   period,    the   latter    re^poutU 


abnonRil  ilimuU,  (Aluv  Maiwy.l  Ki««trie 
thuck  (JiroVD  iDta  It  at  (lie  in»lant  markad  by 
thanirliiii  th*  baa*  lin*  and  liy  Iba  dultaU  line. 
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almost  immiMlial^Iy  with  a  contraction   (extrasyHtole,  Engelmsnn; 
premature    Mystole,   Macki-nKic,  Cuifhny.  and   Slallhows). 

Venlriailar  Extrasystoles.— If  xhe  extra  aiimulus  be  applied  to  the 
ventrirlo,  th<-  latter  nrttponds  with  a  prcmnturc  coiitrnctioit,  then  umally 
but  not  Bin-ax's  miwiett  the  next  impulM  from  the  auriclo  and  puusei)  for  u 


e«d(d  by  Ml  a  ■«*•).    Ilinccit  ihv  biBaainiu  (ncuUr  tytcok+ntrwyatale -t-  pamw)    "*^-*  ^'^-^ 

whili',  until  the  ."toooml  inipuK^  from  Ihi-aiiriric  rcaoliritit.  \\\-  Iiavf.  there- 
font,  ft  iiurmal  eonlrartion,  a  premature  eontraction,  and  the  inubeetiuent 
pnuae  (which  togothcr  may  be  termed  a  biceminuH),  laiitinfi;  as  lonf:  as 
two  regular  eonirartionM.  The  bifiieminus  may  be  ^tpoken  of  as  a"full 
bi^c  minus"  when  it  lasta  through  two  full  car  iliac 
cyeles.  and  a  ".shortened  hi  gem  i  n  ux"  when  the  duration 
of  regular  *y«tolc  -f  ex  t  rasy  st  ole  -i-  subttequent  pause 
■  a  less   than    two   cardiac   cycle*. 

Auricular  Extrasystotes. — When,  however,  the  extra  stimulus  is  applied 
to  the  great  veinn  nr  the  auricle,  the  bigemiiiUH  ln.'it.-^  U-fX  than  two  cardiac 
eycle«  if  the  i^limului^  follow:?  clowly  upon  the  repulnr  contraction,  and 
exactly  equal  to  two  cycles  if  it  is  applied  late  (Hirschfeliler  and  Kysler). 
If  the  Hiimului!  i:"  ap]>iicd  early,  the  auriculo ventricular  (atrioventricular) 
conduction  time  {a-c)  interval  is  alowed.    Later  in  the  cycle  it  is  unchanged. 


Jl'O  I 


BUACll 


ivJ\r-^JV^J\fM^NJ\^_JMv' 


Pill,  fla— Tnti^mci  Jroiit  rhp  Jiimijlitr  T*in  niid  linrttiAl  tirlfry  nf  n  pittirtiil  milh  Ifiifaiimtt]  puliir  'iii« 
[M  thm  N^nlar  iKvutncir*  of  i*n  •iiricuUr  Htn^^-Mnlfa  iB,  S)  iilfrtnn<\i  naulu  (TMnlc.    The  o  *ar« 
I  vbvbI  tofm  of  Uip  i^«noUB  pul»  *rt  the  miu*  for  th«  regular  And  tho  «unrular  «x^nf>i>1o]». 

The  two  forms  of  extrasystolra  occur  clinically  and  may  be  differ- 
enliatcd  by  the  anatvflis  of  the  venous  puke;  the  ext rajiystolca  of  auricular 
(atrial)  origin  ofu-n  ^ve  rir«  to  tthurtened  bigemini,  while  ven> 
tricular  ex  t  rasy  stoles  alwuvx  cause  full  bigcmini.  In  the 
tracinRs  of  auricular  extraa>'stoIes  one  can  ace  the  auricular  wave  before 
the  ventricular  even  in  the  e\trarfyj«t«ic;  the  vcntricuhir  showing  a  single 
large  wave  due  to  ventricular  systole,  sometimes  with  the  notch  due  to 
iht*  contraction  of  the  auricle  from  reversed  conduction  of  the  impuL 
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OccaKioniiltv'  vrntrieulAr  ex trasystoles  can  be  distio- 
fEuiahcd  on  inspection  by  the  1»rg€  flapping  "single" 
pulaalion  in  the  jugular  vein    which    accompamc^    them,    in 

co&traijl  en  the  double  venous  pulae  of  the 
normal  beats  and  the  auricular  cxtni- 
Ryntoles  (Hirschfeider). 


niGHT 


LSFT 


A  further  advance  in  the  clinicul  Ktudy  of 
oxirwiyKloW  i>  Hun  in  [he  clinicnl  UM  of  tbc  clec- 
Irvcaniiofcrani  tiy  EdiiltiovraaiMJhiH|>u|)ilB.andiniHv 
rwcnllj-  hy  Kmus  and  Nikolni.  lIcrtnK.  ""d  Lcwifc 
Elinthovpii  citllfHl  aitc-nlinn  to  ihn  pnsctiee  of 
ccrluia  vi^ry  jMwuliiirljr  (oniinl  olcctivcurdiaK'Unh 
ul>uuiicd  (mm  irt«f[ulnrly  acting  ticndit.  Krau*  ami 
Nikolai  wir  uble  lo  reproduce  (lirse  alitinrtiiit]  waves 
bv  iwodudng  tKtnM\itolia  iu  dopi:  auil  rmiDd  Ihnt 
•xlrtuiyatolw  aruinx  in  the  riickt  and  luft  i«Mr- 

elw  retfiectii'el}'  produced  eurvts  whicli  nrrv  llie  iiivem'  of  one  uiiollicr  (PlR-  fiS). 

Kalm  in  UeriiiK'"  lutroratory  hu)  hnrn  nl>|p  lo  confirm  tlta>r  liiidinni  in  ^rjiI  pari- 

However,  h»  ea\l»  olWMition  to  the  fact  thai  ihey  do  not  hold  atwnlnlrly,  and  nhowii  Ibat 

■liiiiuti  upplied  lo  noiutihoHiii;  jKiinUi  in  right  anit  left  reiilriclen.  near  Iho  ajiex,  miiy  rlicil 

clcclrnninlioKTain*  nhich  •lilTiir  only  nlightly  from  ixip  citinchirr. 


I'lo.  Ml.^DlaarBinmaUf  rtprodunliHi 
ot  tlia  clceuveaidincranl  obulnal  in  ifae 
ilua  ■>  iha  r«>ult  e4  (alra*y>K>lca  •iibus 
in  th«  nfht  and  Ufl  v«nUicl«*-  lAft«r 
XniH  and  Kiknlal.) 


Fw-  Tt>, — Klr*elf^K"*fJ"i(ra.Tii   nf   a   t>>riintt   with    niifjiat  *i*tii]*i>h,   Blujwiiiit   riilniJi)«UiL<^.   wliirk 

Dr.  C.  (*.  Bon'l.     Pufiwi  W  off  (nim  ihr  njhl  hand  nn'i  MX  l«M      l^twrine  n(  rur%-»  *•  in  Vig.  ;•, 
f  It  T  f«fir<Hml  nomkal  wava*:  EXTUASVSt  antfwyvloW- 

Stimutl  which  Cause  Extras-stoles.— The  question  as  to  the  nature  of 
the  stimulus  which  nWvs  rise  to  Pxtra*y»toleB  in  man  in  of  the  greatert 
praclieal  iniportanw,  for  many  writers  (espcrially  Fr.  Muller)  arc  of  the 
belief  that  they  never  oceur  uulesii  the  heart  muttele  in  di^essed.  On  the 
other  hand,  Maekensie,  whoae  obeervatJona  have  been  extended  over  a 
period  of  fifteen  years,  regards  them  as  of  no  speeiid  signifieance  either  in 
prognosis  or  in  influencing  the  palient'a  manner  of  life.  He  menttomt  hav> 
ing  advised  one  of  hia  patients  to  continue  playinj!  footbull  in  spite  of  his 
ex  trasystoles.  imd  adds  that  the  extrasystoles  diaappeaR'd! 

Experiiiieiiliil|>-  ii  hiu  bwii  shown  by  KiioU.  Matey.  Reriii)t>  ^nd  utlien  tlmt  vontrie- 
ulur  eitrnnysuil™  muy  bt-  prvrivicpil  whp.ii«vc?r  riilu«f  the  left  vrntriple  or  the  right  ia  p(t- 
wnt(<<l  froni  emptying  ilarll  (>.r-.  by  rlnnipinfi  I.he  uoria  or  the  piilmonury  »ncry).  In 
mau  tli^y  are  ttlao  most  cumnion  in  cuodilioru  in  irliich  there  is  a  IuieIi  bluod'pnmuiv  aiid 
the  heart  J*  jual  beginning  to  foil  (chronic  nepliritin.  myncarditiii,  aortic  iniufliicipncyi, 
and  probably  falls  to  diacharKe  a  ■iifTiFinil  amount  of  it»  coni4>ntfi.  This  pmbably  acta  a» 
n  •liiauliu  fur  a  Recond  extnu>ystole.  tin  lb  frvqueiilly  teen  (puUuB  iriiEviniiiU")-  V'etitricuhir 
extranyslolrs  ar«!  tnoal  eominon  in  hcaria  wliotc  rate  is  iilow  and  hptien  which  diachargp 
u  lurKe  amouttl  of  bloo>l.    They  arc  particulnrly  conimoo  at  the  citd  of  tlie  flr&l  liiird  ot 
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(lionlole  wlicn  llip  rillinc  of  ihc  vcntride  in  nenrintc  complfTlioii.  Tlii;  ventricular  filim  are 
■trctchcd  morn  or  Icm>  by  Itii;  influx,  ami  in  poiiditioa*  of  iiicreaHeil  irrtiitbility  Iho  i*tn>tcii- 
inK  of  (Iw  librea  may  act  a"  ■>  ■limtilu*  and  kivr  rue  to  (he  »trua7st«la>. 

Kmilur  eondilioTui  nre  ubscrvvKl  with  rrferenc?  to  ihi^  auricle.  [)t.  ramnmn.  in  the 
tarilfr'ti  IsJxiratpry,  ohanrvM  an  inxtniiiw  of  perouiiH.-uI  bigeiiiLuttl  pitloe  in  a  iloK  due  lo 
the  prawDR!  Ufa   bubble  of   a>r   in    ih*   lixht    niiriclc.     The  uir  had  Dntcred 


VOIXttE  OK 
VEHTRICI£)< 


BliWD-PHESSfRK 


l\\\« 


^H\\\\\\ 


DIL 


.'(KCONDts 


Fm.  T1. — VoIuiD*  vurr*  nl  ihn  vwitridiai.  *lu>wiii||  (ha  thliUliaii  oliich  tullowBd  111*  (nliBncr 
tilood  inlo  llin  antlli,     />JJ.,  •lllaUtlciD. 

froni  a  hypodemiii'  Hyriii^>  duriiiK  nii  iiitnivrnous  iiijectinu,  \\  1il>d  the  bubble  was  nttu>- 
■agod  oul  of  the  auricle  (he  bifieniiniil  |>u)>c  dimippraiml,  U  srrni*  not  impiDbublu  llia( 
iniUttl  ihroRilu  may  play  a  similar  rOle,  tliuiieh  it  i»  ccrltiiii  tlial  thin  iN  not  nlwayn  theeaie. 
Auricular  eiitniiiyttwkii  niay  al»i>  \te  proiliiecti  «•  xix-rinientiilly  by  cauniiiK  a  alenu- 
%ii>  at  lh«-  nuncnlovrntrieiilar  oriflem  (Hituchfeliter),  Clinically  Ihcy  occur  quite  com- 
tiioDly  in  niilml  disrasr  uiid  inost  (rti|Uenlly  bcf^n  at  tlir^  time  of  llie  c  wavu,  the  very 
iiwUUtt  in  the  eyclr  at  nhich  the  auricle  i*  moHl  dintcnilfMl  ll'iic-  IVS).  NevurthelcM,  it  rouat 
be  codImmh)  that  much  rfmaiiia  lo  be  learned  refciiMini:  ihe  nutura  of  the  eliniubw  or 
atimuli.  nnd  (hv  ueliiol  (unctioiwl  xignificniiei?  of  extnui)-sl(>lni. 

PalpitatiOfl  wilh  Extrasystolcs.  —  Estrafiystolea  are  very  frequpQtIy 
'  U)9ocialo(i  climrally  with  ennimc  liyiH-ni^t ht-ttin  in  \\u-  form  of  [>nlpit&tion, 
K)  that  many  clitiiriniiH  crroiu-ouniy  regRrd  all  irrppilaritit-s  with  piilpitu- 
lion  as  exirasyetolic.  However,  il  is  possiltle  that  ihia  hypersonsibilily 
about  tti«  heart  may  huvo  »omc  i-au8a1  relation,  sint-c  IIornunK  hfti«  .shown 
that  extrasystoles  in  the  tlog  are  most  readily  pmtluccd  by  stiniulating  in 
the  vicinity  of  the  eardtac  nerves — aiiricuh>(ntri<>)venlrini1ar  and  inter- 
ventricular grooves — and  that  they  cannot  be  produced  after  cocuiniiing 
the  epicardiuiii-  True  extrasystoles  cannot  lie  produced  ex  pi- n  mentally  by 
atimulatjon  of  nervex  (HofTmann.  [leriiig).  and  though  it  La  occaiaonally 
claimed  that  they  occur  in  gostro-lntcstinal  diseases  the  exact  relation  is 
not  clear.  It  is  certain  that  they  ar«  oftvn  brought  on  by  constipation 
and  Hutulencc  in  certain  persons,  but  whether  there  is  a  myocardial  lesion 
already  present  in  lbe.*e  ea.Hea  is  a  still  open  qucj^tlon. 

[Magnoels  of  Extrasystoles.— In  some  cases  it  is  very  difficult  to  dia- 
[tinguish  between  the  neuronenic  irregularities  nnd  the  auricular  cxtra- 
dIc8.  Dehio  has  called  attention  to  the  fact  that  the  former  disappear 
under  the  a<lniinisiration  of  atropine,  while  the  latter  rrmnJn  unaJtcn^d. 
Nevcrtliclcas  one  cannot  always  bo  c<Ttuin  that  the  dose  of  atropine,  even 
if  it  has  given  rise  to  symptoms,  has  been  large  enough  to  produce  the  effect. 
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All  »xiunpl«  of  ihis  type  waa  prvsMit  in  a  paliriit  ii«*u  by  ihc  wrilcr  iwvftnil 
■(CO,  in  whom  pnlpitation  onii  ■rrhythmin  hai)  Itrm  pifocnt  (or  »e%'i>tiil  y^Atv.  the  palimt 
heiafc  conscioii«  iiot  only  of  l1ip  nccciirn-tii>  liiii  also  uf  ihtr  size  at  i-t-ery  bi-nl,  uiul  iiuli(!int; 
npeciiUly  a  groui>  of  one  iiir)i;<!  Iwal  witli  two  amall  onn*  foUownl  hy  a  pnuw  (piilstw  Irijtwn- 
inu»).  The  iracing  laaiie  whiln  the  pntirnt  wad  in  ihp  hoitpital  s)ioweil  lliut  tliene  utre 
(tue  <o  a  single  beiil  luDuHml  by  Iwo  sinullvr  anil  vurticr  uiim  uiid  thi'n  by  a  puunc,  iill  the; 
.bratH  beinjt  precwird  by  un  auricular  coiiirneiion  t<i  wnvr).  This  irrejtulariry  whb  niiich 
mure  marked  viienevpr  Iho  palienl  wax  conM(i|>at«<l.  bin  [I  alsu  pcniHtnl  after  0.5  mg. 
(ih  KT.)  atropine,  wliich  govL-  tin-  patient  murknl  niinploiiiii  Imt  cauiwd  no  rbiinjtr 
in  rat'.  In  mirb  »  cam  it  in  vrry  iliffidilt  lo  date  whether  nx*  have  to  ilt^ul  with  auricular 
exIraisytitolM  or  with  a  very  rHpid  piilw  internipleiJ  by  variutioiin  lti  cliual«l<?  l,>'(iutMiil 
lyjic).  Thr  incfTcctivnnoa  uf  atropine  und  the  uxtrcinc  irrrgularily  arit  n4[nin«t  the  U.tt«r 
view.  }Iowi>\vr,  tlie  dinKncois  of  rxinwysiolf^  can  tMually  be  made  by  meaiiH  of  tbe 
electnKardiuKnun  - 

In  the  routine  physical  examination  extrasVHtolea  may  often  be  dtafc- 
noseti  on  HUetfiiltntioii  \>y  ihi>  abrupt  change  from  n  rhythm  1-2  —  1-2 

--  1  -  2,  etc..  to  1  "2-^-4 1-2.  etc.    AccompanyinR  this  thpre  may 

be  seen  an  early  wave  in  ihe  jugular  pulse.  In  the  ease  of  nuriculHr  oxlni- 
cyKtoles  the  pulNittioii  <hn-t  mil  (litT<T  from  the  tlouble  pulse  of  the  rcpular 
beat,  but  with  vcntiieuiar  extrasystoli^a  there  is  a  single  wave,  lurge, 
(-oitapitruuu.s.  anil  fliipping. 

Ineffectual  ContrAdions. — When  the  extrasystole  occurs  early  in  <lia- 
stoie.  the  hciirt  rimy  not  hiive  reeowred  from  th<*  effi-cl.  of  t1h>  last  systole 
sufficiently  to  generate  a  forcible  conlraclion.  The  aortic  valves  are  not 
opened.     The  aortic  spconil  of  the  extraaystole  disappcnr.t  mid  the  sounds 

ehangc  from  1-2-3-4 I  ~'2.  etc.,  to  1-2-3 -1-2,  etc. 

Hy  beating  lime  to  the  regular  beats  it  is  sometimes  po^iblc  to  note  that 
the  total  rhythm  is  undianged  by  occasional  ventricular  extrasystolea. 
Surh  extra-tysloles  correspond  to  impulses  on  the  apex  and  jugular  tracings 
but  not  on  the  carotid. 

The  variationa  in  the  force  of  the  cxtrasystolea  or  in  the  heats  of  the 
absoIut<>ly  irrcgultir  pulse  arc  great.  Occasionally.  espctia.lly  when  the 
extrasysloles  occur  early  in  the  cardiac  cycle  and  there  is  a  hiph  ijeriphcral 
resistance,  th»^  intracariliac  priv-isunt  may  not  rt-ach  (hi-  aortic  pressure  nnd 
the  aortic  valves  arc  not  opened.  The  Hystole  has  been  incFfoctual  (P'rus- 
tranc  coiitrnetionen,  HnchMUs  and  (iuincke).  The  eomiK-nsatory  pause 
After  these  may  be  so  long  and  the  circulstiou  may  be  so  poor  that  actual 
syncoite  (tiinulaling  the  .\daraH-Stokes  syndrome  IW.  H.  James)  may  lake 
place  in  the  intcrviil  between  the  n-giilnr  lieats.  On  the  other  huml.  a* 
great  deal  of  cardiac  energj'  haB  been  expended  without  openinfi  the  cardiac 
valves  and  without  proptrlling  any  blood.   This  increases  the  cnrdiuc  fatigue. 

Bigeminal  ond  Trigeminal  Pulses  due  to  Extrasystolcs.— Very  common 
fornix  of  rxtriL-iyNtolic  irn-]M;utjirity  are  those  in  which  the  extra.-'yslolcs 
reeur  after  each  regular  beat;  thus  we  may  find  every  beat  followed  by  a 
xingle  extrasysiolc  and  compensator}'  pause,  so  that  the  pulse  beats  occur 
in  pairs  separated  by  pauses  (pulsux  bigcmiuus),  or  there  may  be  two 
extrasysioles  following  regularly  after  each  regular  systole  (pulsus  trigem- 
inus), as  in  Fig.  68.  Thew^  may  be  of  either  the  Hiirlculnr  nr  the  ventricular 
type,  dependent  upon  the  site  of  the  origin  of  the  irregularity  or  of  the 
so-ealled  aurieuh)(«trio)vcntricuiar  type  refeiTcd  to  below.  As  stilted 
above,  it  is  sometimes  difTieult  to  ditTcrcntiute  the  auricular  extrasystolic 
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groiipii  from  tbfi  youthful  typi>  of  arrhythmia,  but   this  may  usuftUy  bo 
ai-<.-on)|jUi<h(-(l  by  Uw  uso  of  a  sufHi'iciitly  large  dow  of  Btropiiic, 

As  Hcring  has  shown,  ventricular  i-xtrasysiotes  fre^ivicntly  (lii=Appear 
under  atropint-  or  any  other  influence  by  which  the  pul«<>-rBU*  is  accelcraled, 


-•f^H^Vvi^'f^^^t^'Hftf^^V*-' 


*Tvpi  in  thu  itur]Kijli3v«o^cu- 


Ho  that  the  normal  stimuli  fall  in  at  about  the  periodB  at  whitvh  the  abnormal 
niimuli  would  have  fallen.  The  form  of  the  venous  pulse  in  venlrieuhu- 
e\tru]>y»loles  J:*,  however,  charactcrietie. 


Flo.  73. — Varialiuui  >u  obiuJucliou  time  ia-ii  iu  a  cue  u(  milml  alcooiU. 

Auriculo(Alrio) ventricular  Extrasystolea.— Tt  i><  nl.-so  claimed  by  Hir- 
ing ami  Hihl.  M:irk(n/ie  anil  Wenckebach,  Lohmann.  Kchmoll.  Mackenzie 
and  Morrow,  and  others  that  extrajfVNtoli'*  niuy  nri!<e  in  the  Purkinje  celts 
of  the  conduction  system,  and  that  such  extras  y  stoles  are 
ehnraeterized  by  a  shortening  in  the  conduction  time 
(a-c  interval  on  the  venous  pulse).  Extrasyfitolos  with  shortened  conduc- 
lion  time  are  not  e.vtremely  rare,  and  it  is  pos^ble  rhnt  ihi.i  e\jilitniition 
may  be  correct,  but  it  is  not  founded  upon  any  direct  experimental  proof. 

lleriiic,  who  orii^iriuliHl  itii-  dovlrine,  ubwrvtti  bucIi  t^xlrar-.yntultrFi  oceiirrii^g  ipoc- 
tancoiwly  in  niien.  but  (li<l  not  e\t»i  it  up  hy  nuy  ex  penmen  Is.  (itUikpU  han  nhnnTi  in  frnci 
lliut  if  lh«  ttMiiir  at  itic  aiiriciiInvrritTiriiUr  jiiiic-lioii  via*  TniirhtKl  with  n  probv  a  wHub  uf 
cxtrusyclolni  sel  in  in  bulli  aiii^lta  iiiiiJ  vciilnck-.  l»luiiaiiu  ulsu  iituprvcil  (hcni  per- 
Hiittuif;  after  the  lissiip  in  ibr  virinilr  al  the  His  Inindle  hnd  bfrn  utiiiiiilaicl.  In  a  laler 
ini-mtigatton  ii|>on  lht>  eKciocii  bean  LolmiHnn  poixoiml  ilic  iVKiiin  of  ihu  veoie  cava-  by 
lumnn  uf  culluii  Mmk«l  in  fornwlin.  lit.-  iben  sninL-tiinui  aav  ■rutm-iystoloi  net  in  «pon' 
luiieMiwIy.  The  nurirlrM  mul  vmtriv'ln)  bimiplimn  cnniracli^  Mmiiltnii(iouiily.  bohic- 
limta  tlirrv  vvre  vcntriciilur  FXtnuyRlolen. 

nirocb(el(k>r  hu*  ivfK-Dte<lly  produenl  exlni«yil€))eii  mth  ■hnrfcnnl  ctindiictlon  Umo 
by  fanuUr  utimiilalinn  of  llic  uiiriculnr  appriuiix.  The  »iipmnince  of  mich  exIriuysloUa 
itft«r  fanidiiHt lull .  in  fxcitnlili^  lifarlii.  in  tlie  iciVTrtiilii  tvlwetrn  piiroxyami  of  tnohyrArdia 
in  man.  etc.,  iirrtini  lo  corrr*|ionil  oilh  n  "inlr  of  grrntly  hraghteiunl  (■icllabilily.  Whelhpr 
llic  uctual  Kiiiiiiili  UTin-  in  the  cell"  of  tho  Hiniw  rcKinn  ot  in  itit^e  of  thi-  conduction  i>yi>lpni 
i*  atill  unccrliiin.  It  is  not  iiiipmbable  thul  there  aiay  be  nn  incrca»nl  irrilahillty  o(  all 
Ihe  primitive  cnrdine  tiMiiir  (Hiniw  .ind  ctuidiiclinn  i>y«tnn),  nnd  itial  in  llie  Biotu  (tiis  muiii- 
fivt*  itM-lf  by  the  Kencntion  of  Hbni'>miul  stimuli,  wblle  iu  1b«  cunduction  vyntcin  il  i* 
nhoim  by  iiicn-.unl  upcwl  of  wmduclion. 

I'pon  the  flinical  side  there  is  little  positive  evidence.  Peeuliar  cxtra- 
B>-Hlo]es  often  occur  between  attacks  of  paroxysmal  tachycardia,  but  occa- 
tdonally  alxo  in  eawi(  with  simple  valvidar  lesions.     Keith  has  found  patchea 
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of  fihrouR  myorardttii*  in  the  vicinity  of  Uie  Bin  Imndlp  in  casc-i  which  had 
shown  these  extrasystoles.  and  thinks  thai  ihey  irritKtctl  the  ci'lU  in  the 
vicinity,  Imt  such  spars  are  very  common,  and  elsewhere  in  the  heart  are 
not  knuwu  to  act  m  trritativo  Ivsioiis.    Morvovor,  the  writ«r  has  never  been 


Fio^  74. — Tnfiiiji  hliowiriK  »Jj«nJuti'  irrriiiilar  with  »i*k  i[ic-fTrt*tijaI  ayttiilih  (/.  /,  /}  whloh  ilo  not 

able  to  produce  them  by  pressure  upon  the  hundle  with  an  F-rltingcr  cltiinp, 
injection  of  mercury  into  the  left  braneh  of  the  bundle,  ete.  So  that  la 
spite  of  the  interest  in  the  Mubjeet  it  must  be  almittinl  that  the  occur- 
rence of  extrumystok'n  with  fihortenod  conduction  time  cannot  Ix-  as  yet 
reganied  as  absolute  proof  of  a,  letuon  near  the  His  bundle. 


A-V  BLOCh 

StMO-AU1tlrUI,AR  BLOCK 
VAUAL  alXJWlNr. 


Fm.  TS. — OiMEntm  •hoMnc  (lie  tUintiuni  at  tliythni  wliidi  niay  rmiMt  ■  puUiu  UsKninn*. 

tiiclicat*  Ui«  inoldcnff*  uf  ■tiiuuli  vn. 


T!n»  nrrow^ 


Various  T>pcs  of  Allorrhylhmia  which  may  Result  in  a  BijEcmlnal  Ihilsc. 
— It  niu.sl  l)e  borne  in  mind  that  ihe  bigeminal  pulse  is  not  pathopnomonie 
of  any  single  disturbance  of  function,  hut  iiiny  occur  in  any  of  the  following 
conditions  (Fi([.  7.^1 :  (.1)  recunuiR  ventricular  cxtrasyatoles;  (2)  recurring 
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Huricutar  oxtr(ujyEto]i>H;  (3)  recurring  nuriculoventricular extrasyatolea;  (4) 
recurriRR  flight  auriouloveiitriculAr  heart-blook,  th«  ventrieln  fHiliit);  w  foltonr 
every  third  liCHt:  (.'))  recurring  si ao-a uric ulur  block  (?),  tbc  auricle  fuiling  to 
re8]K>Q(l  to  every  third  impultw;  (6)  recurring  vngal  prolongation  of  every 
alternate  diaiitolp.  Similar  conditions  hold  for  the  tri)^niinal  puli^ic  except 
that  two  «.\tru--<y»lolc.-4  ur  irgtilHr  tjcula  are  intcrpolntt-d  Itofore  the  pautto. 
It  is  evident  that  thcife  conditions  muHt  be  carefully  difTercntiated 
from  oiu!  another  by  niean^  of  the  venous  tracing  or  electrocardiogram  and 
atropine  test^  bcfoit  utt^^'mptK  tu  remedy  them  ahould  be  begun. 

PAKAmtllYTIiyiAS. 

In  Bome  of  the  ftllorrhylhmias  separate  rhythms  may  be  noticed  in  the 
different  chamborn,  either  conducted  to  one  another  and  interfering  peri- 
odically, or  not  conducted  (heart-block).  Wenckebach,  who  fin*t  called 
attention  to  this,  hu*  proposed  the  name  parnrrhythmia  for  thun; 
forms.  The  simplest  example  of  this  would  he  the  bi);emini.  Another 
example  would  hy  -feen  if,  without  low  of  conductivity,  ^ipontaneous  con- 
tra<rlion8  would  occur  in  the  ventrielea  as  the  usual  slow  rate,  and  these 
go  on  wmultaneously  with  the  regular  healfi  following  the  auricles,  though 
with  occasional  pauses  due  to  interference.  Cushny  has  shonii  ihts  to 
occur  in  dtgilnli!(  poiKoninj;.  and  it  i^  not  improbable  that  it  may  explain 
many  otherwise  undeeipherablr  arrhythmias,  though  little  work  has  boen 
dom-  along  these  lines  up  to  the  present. 

ABltOLUTE    AKRHVTIIMt.A.' 

\cxl  to  the  neurogenic  allorrhythmias  the  most  common  form  of  irreg- 
ular hciirl  artioii  i.*  the  peniiaiieul  irn-gulnrily  (ili.^ordcrly  rhythm,  Macken- 
xie;  piibuc  irregularis  f»crpetuus.  Ileiini::  arrhythmia  perpelua.  (lerhardt). 
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Pm.  to. — AtsotuW  pmniinanl  irncuUritx  mitk  a  v«n  pnMrvad  in  ■  cnx  ul  mitnl  hUduhii. 


This  reprosentjt,  ax  MiickenEie  has  shown,  the  common  t>'pe  of  chronic 
arrhythmia  seen  in  old  c&seit  of  myocarditis  and  of  valvular  lcsiom<.  An  the 
ittsult  of  chronic  st-nsis  there  ix  a  permanently  high  x^nous  pressure  wtuch 
brings  about  dilatation  and  paralysis  of  the  auricles.  The  a  wave  i.s  .ilisi'nl 
from  the  venou.-*  (racing  (Miiekenrie)  (Fig,  76),  from  tho  (esophageal  tracing 
(Hewlett),  and  the  corresponding  wave  has  disappeared  from  the  Hoctro- 
cardiogram  (Hering).  Tliert^  i.-*  probably  «  perpetual  or  a  transitory  paralysis 
of  the  auricles  (atria).     As  Horing's  ©lectn)cardiogram3  show,  the  arrhylh- 


'IV  utm  pnperual  irrcgulariry  is  inaccurate,  aince  It  i*  mniHimn  tnumtoir. 


76 


DISEASES  OF  THE  UEAUT  AND  AORTA. 


mia  )i  due  partly  to  cxtrjutysloljw,  which  arc  shon-n  by  iheir  charafiteriatio 
curs-ea.  and  partly  to  periodic  (respiratory)  idt^rations  in  the  regular  beats. 
The  MU-  al  which  ihv  rardinc  iinpiiLHc  ori>(inaleH  in  ihia  irregularity 
is  a  matter  of  some  dispute.  Mackenzie  believes,  without  further  proof, 
thiit  Ihc  Mi(>  of  automaticity  i^  Khiftt^d  from  the  Mnuii  rofrion  of  the  auriele 
(atrium)  to  the  cells  of  the  Ills  bundle  ("nodal  rhythm"),  but  it  hnn  nol 
lietn  shown  that,  just  beeatiae  the  auricular  contraction  and  the  corre- 
sponding negative  wave  arc  abiwnt,  the  e^irdiuc  itnpulw  i.t  not  arising  in 
the  region  of  the  sinus^  Accordini;  to  Mackeiuie,  the  auricle  and  ventricle 
are  beating  simuttancoUKly  in  »ueb  cawa.  Cushny  (Heart,  vol.  i)  has 
shoft-n  that  such  simultaneous  contraction*  actually  occur  in  experimental 
aconite  poiituning.  On  the  other  hand,  v.  Fiey  hfts  shown  that  the 
auricles  become  paralysed  at  about  2U  mm,  Hg  pressure,  and  observations 
by  Dr.  HooWr,  a»  ufll  Ai<  by  Mr,  C-  C.  Cod}',  indicate  that  in  eaaeii  with 
permanent  arrhythmia  the  venous  pressure  often  approaches  this  level. 


Fm.  IT.— Prrpomnlly  itnsulat  ihi1»b  wiili  abHiivt  iJ  u  "«vr. 


Ksdasevvsky,  under  Dehio's  direction,  was  the  first  to  call  atteatiou 
to  the  occurrence  of  fibrous  changes  in  the  auricles  under  these  condition.^ 
but  the  exnt-l  n-lations  were  idiuwii  by  Schnnbcrp,  who  studied  careful 
serial  sections  of  the  entire  veno-auricular  region  in  five  cases  that  bad 
been  studied  clinically  by  (ierhardt  during  life.  .SchCinlierR  eonlirin.-<  Rnda- 
sevrsky  and  fuuU  definilo  patches  uf  infiltration  about  the  veno-auHcuJar 
bonier.  On  the  other  hand.  (i.  Midler  has  reported  a  case  in  which  the 
entire  musculature  uf  the  auricles  had  disappeared  and  the  rhythm  had 
ntmained  repilar. 

Clinically,  one  sometimes  sees  an  acute  onset  of  absolute  arrhytlimia, 
with  paralysis  of  the  auricles.  es|}ccinlly  in  the  acute  heart  failure  of  mitral 
stenottis.  This  state  niay  last  otily  for  a  day  or  so  and  disappear  under 
treatment:  on  the  other  hand,  it  may  last  for  weeks,  perhaps  for  months, 
and  then  disappear.  The  longer  it  persists  the  greater  is  the  probability 
of  serious  change.4  and  the  lcs«  that  of  rccnvrn-.  On  Ihe  other  hand,  the 
presence  of  an  absolute  and  apparently  permanent  arrhythmia  with  auricu- 
lar paralysis  is  perfectly  compatible  with  a  fair  degree  of  vigor. 

Thix  is  ohovii  by  B  mc<licitl  Miidr-nl  nnw  nnilrr  flic  wrilor'i  rare,  who  hits  had  an  img-j 
ular  |iu1m  of  tkiti  l.vpe  for  Iwo  yran,  itiirinm  hIiicIi  uiity  occtifioniil  auricuIiiT  wav«a  hav* 
tuwn  obtaituible  upon  hU  vi-ootui  piitv.  utid  lliete  rfuriiig  bin  period*  of  KmitcKl  vigor.  H« 
)iM  hiui  fJixhl  Bhortnpm  of  hrcalh  on  i-xerlion-biii  no  mlanciTnciil  of  Ihe  b^irl,  iiiurniun.  or 
ulJier  si|;iis  of  oncaiiic  licflrt  •liscaac.  Hih  uirliytliiiiiii  ibil  nol  <bwippFiLr  uoder  .ODOT.I  Uiri. 
(A  (tr.)  Btropitic  nubciiloiit-oiuily.  Tlic  clof  Irocanliojcmin  doe*  not  rtvcnl  any  rxt  rnHyi>l»lrrs. 
Ills  Iroiible  dncn  not  <lAlr  fmm  any  acute  inrectiuiin  <bMtnjtc  nor  fmm  any  oventrutii  oihrr 
than  (lie  loag  hours  of  work  in  a  ho))|iils1.  The  na1un>  of  the  lAiiun  luid  it<  ■ixnilimncQ 
In  CiUH  likp  (bin  an  >tiil  myilorioMii,  but  it  it  iwsablu  that  in  mcli  oumi  iherv  luuy  be  a 
patch  of  inyocardilis  id  the  mou*  irgioo  of  the  auricle  Ukc  those  abown  by  Sclidabcfg. 
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Permanent  arrhythmia  with  peraUtpnee  of  the  auricular  conlra<:tion 
(ft  wave  upon  the  vonnui*  [lulsel  is  met  with  c>r<!aaionslly  in  mitrul  discuae, 
especially  in   mitral  Hteuoaii>;  aiid   rvprvaseiits  oae  form  of  the  8t>-calied 
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"mitraJixetl  piiLte."  lit  nmh  cat^e:*  it  may  at  firdt  seem  ah^ottitdy  impai- 
sible  to  itnulyxp  the  arryhlhmiH.  but  from  tinic  tn  time  ik'linttp  ^oiips 
nt  syst<ilp«  may  be  (liftoerni?il.  .Sometimes  these  proup«  are  produced  by 
the  occurrence  of  varying  numbers  of  auriculur  cxtrasysititlc*,  wjmctiniuf 
by  I  be  occurrence  of  a  few  l>eatsiii  which  there  t8doublinf;of  the  pulse-rate 
and  shortening  of  the  coriduclion  time,  ju»l  as  i"  seen  in  paroxy^'mal 
tachycardia.  Since  HerinR  has  demonstrated  the  extrasystnlic  oriftin 
of  the  nlisolutc  arrhythmia  with  auricular  paralysis  (Mackenzie's  "nudal 
rhythm"),  and  since  llirechfelder  haa  produced  the  latter  in  experimental 
mitral  »teni".'(i»  by  briniiing  about  extreme  stiii^ia  in  the  left  auricle,  it 
seems  not  impossible  that  the  question  of  auricular  paralysLi  may  Iw  one 
of  the  ilcftni*  ralher  ihiiii  of  the  chiiracter  of  the  disturbance. 

The  prognoi'tic  importance  of  a  permanent  arrhythmia  with  auriculfti- 
paralyslii  dependct,  like  all  other  canliar  condilionM,  chiefly  upon  its  effect 
upon  cnrdi»e  function. 


HKCHAKICAL   E^FECr  OF   ARRinTnUU   IN   TH£  CIItCl'LATIOH. 

The  mechanical  effect  of  any  arrhythmia  is  to  slow  the  circu- 
Sion  .  as  nuiy  Ix-  ea.-'ily  wK-n  from  the  volume  curve  of  the  heart  during 
a  period  of  irregularily. 
This  slowing  in  ilitclf  tends 
to  bring  on  cyanosis,  in- 
crea«i- the  (!(),  in  ihe  blood, 
and.  as  Cumcruu  has  shown, 
to  diminish  the  tone  of  the 
heart  muitcle  in  this  way. 
On  the  other  hand,  the  long 
pause--*  caus)"  an  incn-asi-of 
pressure  in  the  veins,  and 
the  influx  of  venous  blood  under  a  relatively  increased  pressure  acting 
upon  cardiac  muscle,  whose  tone  is  diminUhH,  lends  to  overdtstend  the 
hciirt  (as  set'n  in  ]~ig.  7«t).     The  overditfteution,  by  increasing  the  diameter 
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Fra.  TO. —  Krfn-t  of  Arrhyllimid  im  IliB  drvuUliuft.  blixfit- 
prruur*.  ami  t'cifimui  u1  1h«  mlrirlw.  Tntrim  fivni  m  df^lit 
lii'iirl  amriulblHl  jiTf^ulfifly  with  inilortjon  fibmkA.  f,  f,  /. 
ITi^ffHto&l  t>'ii1<i1t«;  DiL,  .tiUlalioii.  I'P<Uo^f«  oq  TolumA 
curve  wpimut  ouillaw  fioni  tlie  i-silridsa. 
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of  the  v«ntrit!uliir  <rhiiinber,  increnaes  the  hydrostatic  pritssurc  upon  it« 
whUs  and  causes  it  to  work  at  u  disadvantagp.  Thus  is  cstabliiUicd  the 
viniouH  circle  of  iho  irregular  heart: 

OwritlliiiK  oT  Iwart  I 

I  1 

Slowinfc  of  *ireulalion^lrrcit«larity 

The  eflect  i»  tncMt  nnrked  in  the  nuriclM,  where  tooe  dumgea  nbow  ihenuielt-M  in  mnrt- 
Riurkfc)  defend  limn  in  the  vrnlriclcs.  niid  ihc  diminution  in  ihrir  toniciiy  hiixlonn  iheir 
panJysis.  Wbf^ii  tlio  aiiriclfw  niv  parulyxeil,  llic  |i;enesiB  v(  f  iricionl  stimuli  bvcuniMi  more 
rfifikiilt,  it  ill  hnrrfpr  to  oRCvbrnlv  Ihtr  pulse  liurinR  exevtite.  i-tc.  mid  conwqui-ntly  it 
twcotiiee  easier  for  CO,  [o  awiinulaiP  in  ihr  blond  in  the  infpibr  r.hiui  in  the  fVfiiiiar  hoarl, 
and  the  bntrt  in  thin  tundilion  in  per  He  |M!nDiuii>Dt]y  nvakeiieiL 

Effect  of  DlKitalis  in  Absolute  Arrhythmia,— The  good  effect  of  difri- 
tftli.*  in  ihi.s  coiiiUlidn  lii-N  not  in  iifffilinK  t.hi'  liiythmicity  but  piirticuiarly 
in  restoring  tone  and  force  of  the  heart -be  at,  thus  re- 
versing the  vifioua  circle.  The  pulse  I)econiea  more  regular,  sometimes 
entirely  regular.  When  the  rhythmieity  is  destroyed  by  permanent  paraly- 
flis  of  the  fturioles  it  never  returns,  but  the  general  cardiac  condition  may 
be  benefited  by  inercase  in  lone  and  .tlroniith.  On  the  other  hand,  when 
the  muscIe-fibrcB  are  in  too  bad  condition,  they  are  oversenfiitivo  to  digitalis 
and  a  sinuU  domrr  cuust-^  them  to  pM»  not  into  the  first  but  into  the  second 
or  third  stage  of  digitalis  poisoning. 

PAKOXVSMAI-  T.\rKTCARDIA, 

Another  group  of  allorrhythniias  which  may  be  classed  with  the  extra- 
aystole.i  is  that  in  which  there  la  more  or  less  paroxysmal  increase  in  pulae- 
rote,  frequently  amounting  to  exact  doubling  of  the  rate, 
suddenly   taking   place   and   suddenly   subsiding. 

Thi*  condition  U  «ecn  in  pnroxyamul  (luhycnrdia  (IIofTmiuui)  aaii  in  pnmxynmnl 
imgularily  (('luKny  and  Ivlninnd*),  and  in  thn  l:klTPr  mndilinn  bna  hrfn  ithnwn  ((■  tic 
iiMOCialcd  wilti  iibrillutton  of  ihr  uuriclfa,  Ex[ivriiiieri[ally  il  ctui  bu  brutiiilil  on  by  ntimii- 
Isting  tlic  niiriclm  nilh  u  xtroiiK  fnmdic  curifjit.  tlic  nuriclpx  then  going  into  very  rapid 
tiiofc  OP  lens  fibrillary  conimcliong,  the  ventriele*  tolluwinK  hi.  a  fairly  re^Iar 
mte  wlijch  is  alinDal  exactly  double  the  prvvjuus  rule,  tliis  rhylliin  penuslinj;  for  ncveml 
minule«  .after  the  fnradiiiHtiDn  hn»  t>cpn  utoppcd  and  thirn  nuddenly  halving.  !>iirin|{  ita 
euNlinuutiei!  t(  may  or  niuy  nut  be  stopped  by  maxima]  tilimuleilion  of  the  vajcus,  just  ua 
is  thp  cuw  clinieuliy  in  purox%iinuil  luchyeurdin.  but  w«mB  lo  yield  at  oneu  ii)  stmphan- 
I.I1U8  inl rnwnoiisiy.  The  nntiim  of  thin  Midden  <loub!inf(  in  peeiiliar.  I|.  a'.na  oecun  in 
Ihe  venlrielc  iiiHin  fanuliKint!  the  ventricular  iniiMie  dirveily,  and  siuiitur  exiict  duubtliiK 
and  exact  halving  of  rate  have  been  (ibaei><ed  in  the  frog  by  tlngelnuuin  and  in  the 
Riamroal  by  Tr^ndelenberg.      iSee  Part  IV,  Cbnpter  I.) 
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V. 
X-RAV  KXAMINATION. 

The  discovery  of  the  X-rays  by  KVint^u  in  1SM5  introduced  a  new 
era  in  cardiac  diagnosis.  Hy  this  means  we  can  now  actually  »e«  ibe  heart, 
obacrvc  itH  outlines  with  accuracy,  and  note  the  changes  of  po^utiou  and 
of  contour  with  different  phases  of  respiration,  and  even  to  a  certain  extent 
the  changes  from  8y8toIc  to  diustok*.  All  these  data,  when  obtained  with 
proper  precautions,  are  absolutely  accurate,  and  have  greatly  supplemented 
the  observfttioDs  made  by  percusition.' 


MKTHonS    OF    EXAMINATION. 

Most  of  the  facts  desired  in  the  study  of  the  circnlatorj*  system  with 
the  X'ray  may  be  gained  by  means  of  inspection  nith  the  fluoroscope, 
a  screen  of  bunum  plittinucyunide  ur  calcium  tungstate  which  is  rendered 
luminous  wherever  the  X-rays  strike  it. 

A  tube  of  low  vacuum  ("soft  tube")  should  be  used,  one 
which  shows  the  bones  of  the  hand  black  without  re- 
vealing their  internnl  structure,  and  the  tissues  of  the  haod  a 
fairly  dark  gray.  The  patient's  chest  wall  should  be  at  least  50  cm.  from 
the  screen.  Kecentty  the  uHual  dintance  has  been  increased  to  2  M.  ((>} 
ft.},  at  which  Uic  rays  are  almost  parallel. 

Ii  U  Boiuuiiiuea  b«st  (o  liit«tpow  a  luwl  acraen,  with  adjusuble  opening,  between  ilw 
pstinit  nnd  Ihc  tube  in  order  to  cut  o?  nil  the  raya  except  thoae  cmanBtins  ftam  a  ■mall 
part  uf  tlin  tuilicnthodr,  thr'rDb)-fin;iirin{[  ihr  Kif-otr^t  pOMJbl*  definition  of  rociw.  Todcod, 
InimL'ltuuQD  fuuiiiJ  lEivutdsl  lieliiiitioti  nlii-ii  (lie  upciiing  io  tbe  lead  acreen  was  cioly  I  cm. 
Oflen  a  tniid  cylinder  (Alben-Sehncnbcrg)  in  vcn-  unlufactor}-.  It  in  aUo  inipartant  ()i>t 
iia  large  ol)j«cU  be  plac«tl  near  tlie  ralliode.  a»  rayti  etrlbing  Ilieae  nnuy  abto  genenla 
Mooodary  rayn  which  aRiTt  the  flnonncopc  or  phoiogrnphie  plate  and  thiu  blur  the  outliii 
o(  the  orijrintil  imace  (Waller).  Tor  securing  nharp  jnugcea  il  if  (■rvferftble  lo  keep 
number  of  tubni  with  vueiia  of  difTereiil  (l(^;;^t.■).■s  wliicli  may  be  intercliauKed,  rather  than 
ehanicn  the  vacuum  in  oiu^h  ttibr.  C^hiuiEinR  the  Inlti^r  nborUti*  the  life  of  the  tube  by 
healJTiK  the  platinum  lancet  and  caiuint;  the  latter  uliimaUly  lo  become  bent,  to  that  th* 
my»  are  not  reflected  ilnifoniily  (rum  its  nurfuce. 

The  X-ray  image  is  s  true  shadow  formed  by  the  cutting  off  of  ray* 
and  not  by  their  refraction,  and  the  shadow  is  magnified  in  proportion  as 
tbe  object  u  nearer  to  the  tube  or  farther  from  the  fluoroscopic  screen. 

■  Baamlnat ions  with  l)ieX-ny  r«qu{r«B  very  «peciBl  techoif.for  wtiieh  the  BtU(}ent 
is  advincd  to  tonsuk  the  »peciu!  IfKl-bouks  uiion  Ihc  unhji-ct.  lappeinlly: 

AlttenKSMiciPiilwrR:  Die  Ritntornlechnik.  Ifamburit,  19(Xi. 

Gooht,  U.:  Ihuidbuch  der  Rftni^ilehre  tiun  Gebreuehe  fflr  Mediciner.  3te  Aufl» 
SlUttKnrt,    l!KKt. 

Williams,  F.  II.;  The  Rfrntirfn  Rayi?  in  Medieine  and  Surjiery.  New  york,  1903. 

Beek.  V.:  Ront)ieii-ray  Itiairnouis  and  Therapy. 

Kaaeabian:  Kontgcn  Rays  nod  I-llectro-Thpntpcmiea,  PhiU.,  1909. 
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In  fiuoroscopic  <;zRmination  it  is  rimi  important  for  the  uWrver  Ui  utciulom  tiia 
eyes  U>  the  darkneM  before  luruiti);  uq  tbe  cumul.  It  iti  «  wlUpmvcd  phywolo^cul  fuct 
that  tbc  longer  the  H>joura  in  dnrkncM  the  Kra)t«r  the  <lrlicury  of  viiriuii,  IIpiir«  thi?  oxunU 
ncr*f  vidon  is  unproved  by  clotduK  or  bliodfoldini;  hiM  oyoi  or  by  RciiiK  into  it  dork  room 
•ome  t«o  or  fifl«eu  rninul«*  beforc  tlie  |]ul4<!ni;  uiitt  itic  exiuniiiiii^  room  slioiitcl  bo  lixht4>(I 
only  enough  to  penmt  the  pnlient  to  undrem  and  stiuunie  the  [iroptr  potudmi.  Tli«  exaiiii- 
ner  may  alao  ke«p  Ids  Iwod  uiider  a  dark  liood  or  we»r  lieavily  Kinokcd  )tluiM«  during  thia 
lime  Bu  oa  to  iic«tu(ora  hi*  eye*  to  the  darknew. 

In  looking  over  tho  umiut  of  light  aiid  !<l\u<lowi<  cHch  region  should  be 
i^iudied  carefully  and  in  detail,  the  size  and  shapi-  of  th«  shadow,  the  clcw^ 
n(.«H  of  the  outline,  anti  the  diMribution  of  areits  of  half  shadows  as  well  as 
of  full  shadows.  Not  of  least  importance  urc  the  Ho-cutliKl  puhnoiiary 
fiRures,  the  half-tone  shadowa  of  pulmonarj'  veHflelei,  of  bronchial  glands, 
nnd  of  j'trnnd.''  of  adhesions.'  Not  only  the  full  shndowii  but  cwpeciftily 
tb«8e  half  shadowa  should  be  examined  with  care,  for  an  interpretation 
not  a}ip&rcnt  at  first  may  booomc  elear  »/tcr  a  few  minutes'  observation. 

RAdiagraphen  am.  monoi-er,  in  llie  hnhil  of  looking  at  the  Buoroiicc>|>e  tbmngh  half- 
«l<Mpd  eym  in  order  Co  intensify  (lie  contrast.  This  may  be  fiirlher  ini«Daili«d  by  the  use 
of  durk  gliUBM-  The  writer  has  uisa  found  il  very  uiefu!  to  look  iit  the  sliafioir  or  skiagraph 
throiiiih  a  l>iconcavc  lena  which  nt  oner  vhnrpniui  tho  coDtoilr»  lubi  intrnniricH  the  contrula. 

Often  an  area  may  \>v  indefinite  during  r|uiet  breath- 
ing or  expiration  and  become  quite  definite  on  forced 
deep  inopiration.  or  it  may  liecoitie  no  by  dimpj)'  turning 
the  pnlient  ao  that  the  rays  pass  through  his  body  in 
a  different  direction.  These  nvA  ^timilar  pi-ei-nulions,  like  a  care- 
ful physical  e\aminHtion,  reveal  tli< 
unsuspect«l,  and  distinguish  the 
skilled  cxainincr  from  the  unskilled. 

The  Car(lia<;  Shadow. —The  heart 
abadow  thrown  upon  a  screen  nt  the 
front  of  tbc  ehost  is  sliown  in  Fig.  81. 
It  will  be  noted  that  the  outline  of 
tbc  slindow  closely  resembles  the 
area  of  relative  dulncss  on  pcrcus- 
sioD,  except  that  the  former  e\tcnd.t 
upward  over  the  manubrium  stemi. 
where  it  is  due  to  iho  presence  of 
the  latt*'r  and  of  the  great  vesBtds 
and  not  of  the  heart.  Inthc  second 
left  tniersjjftce  the  .ihadow 
of  the  pulmonary  artery  is  seen,  and  in  the  second  right 
thai  of  ihe  aorta.  Oceaaionally  asmall  prominence  is  soon  tothuk-ft 
of  the  >tenium  arising  at  tbc  arch  of  the  aorta.  Thia  is  iwtmetimt-ti  mistaken 
for  an  aneuriom.  but  if  the  patient  be  turned  a  little  it  will  be  sw^n  to  be 
due  to  the  rurvinc  of   the  aortii  (HolKkiiecbt). 

Oblique  Illuminations.  — Much  can  be  h-anted  by  turning  the  patient 
aliout  and  cxaniining  bim  in  several  plant's,  as  watt  first  performetl 
by  v,  C'ricgem  and  Holxkiiccht  {1.  c.),  and  later  by  Itivder,  wbusu£gesl<-<l  the 


V.  Zhuuiihh  Biid  Ki*<lFr.<    Tube  bftiinil  ihcclinn 
ptiilt  III  fmnl. 


■  See  ehaptcff  on  Adlwrent  PeiiNudiuai. 
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following  cardinal  directions  (Fig.  81):  (I)  cioreovcntral ;  (2)  vcntrodoreal ; 
(3)  sagittal  from  right;  (4)  Bagittal  from  loft;  (5)  from  right  posterior  to 
left  anterior;  (0)  from  left  posterior  to  right  anterior;  (7)  from  Mt  «nt4.'rior 
to  right  |)08tcrior;  ($)  from  ri^ht  anterior  to  left  pousterior. 


Fio,  SI.-~X-ny  iluulOWl  b  dtBrnnt  bim  of  (lif  body.  (MottifidI  Irom  Unlikml.t.)  Tli« 
tmffn  aIiiv  Utf  tUt9cU<m  at  fll*nitOBti«m  uuL  |>uHiiorj  of  titv  tutt«  rifriai>[Hm(liTi4  in  tlip  •hivtnv. 
AO,  kon*:  fA.  piilmnnmy  uMrr:  tA.  Mt,  •iitirlr^  RA.  nght  sunrlf:  /.!'.  Mi  intXncie;  HI',  rlflit 
vuljic]*-    In  S  tb*rc  it  m  melBj  ■ounil  ip  the  ovophik^t. 


By  the  examination  in  these  planes  every  part  of  the  heart  can  be 
Viroughl  into  view,  even  the  left  auriele,  which  escapes  observation  in  almost 
all  other  mt'thods  of  examination  but  appoars  i|uile  olcurly  when  the  tube 
iis  placed  at  the  back  or  behind  the  right  scapula.  The  oblique  and  trana- 
exADiinations  should  never  be  omitted. 


X-RAY  EXAMIXATION. 


THE    OHTHOOIAGKAPll. 

The   shadow  of  the  heart  and   vfssoU  upon  the  somen  or  plate  is 
always   largier   ihau   the  objecta  theRiselve8.     In  order  to  obviate   this 

whon  nieaHurinK  out  the  heart  F. 
Moritz  devified  au  instruiiient  kiiuwQ 
aa  the  orthodiagraph  (Fig.  82J. 


-A  simple  (arm  at  «rthoil»cnph. 
lAtMr  UillDI.) 


FrupSa. — DiMi^m  ■howing  th#  uh*  nf  the  ortbi^ 
4iBCraph.     1.  Hnf  tvioon;   'i.  •Monil  pndlioo;  t". 


In  ihc  orthixliaffrapli  the  fluomwcnt  wireftn  an<i  X-r»y  iiibn  tar.  tim.1  iipcm  wwh  arm 
oF  B  lantc  (.'-nhuiiFil  (nitiif.-  in  such  n  wny  that  thi;  patient  iiik>'  Htaiid  or  lie  belw««D  the 
two  nnm  of  tiic  t'  nnd  ihr  my»  thun 
pa«8  Ihroueh  hi§  body  lo  (lie  screen. 
Al  the  iKjiiil  upon  tiip  ■erwn  which  is 
euwtly  oppodtc  to  the  contrr  af  the 
oBtioatbode  or  turjtet  of  the  tube,  a 
miall  bole  i*  picrcni.  nnd  a  nktn  pencil 
1«  flxod  Jn  pUcT  hen-  mo  llml  the  ititenf 
tbia  ifWl  can  be  Ina^kt^d  upini  the  body 
of  the  patient.  The  whole  IZ-shniini 
frame  bearirw  the  tulio  niul  fluoroncufxi 
i*  morable  in  two  directiona  by  iiny 
one  of  a  variety  of  n>echanisms,  so  that 
the  jvr|iviidit'iiliu'  ray  uiui  be  brought 
Opporalc  any  ilt*irnl  point.  A  cerien  of 
pointa  oofreepondiDK  U>  the  oiHct  coii' 
tour  can  ttiu»  be  muiked  off,  uad  wht-u 
th«W  an  joined  n-ith  linni  ibe  oxact 
OUllioe  of  the  heart  in  reprr- 
■  anted  .  An  «bown  by  Flic.  K3,  tin 
famUiee  a  means  of  delemumnj;  tin. 
Kixe  of  Ibe  heart  or  any  msan  Willi 
abMtutc  OMnirncy. 

The  outlines  and  mobility  of  the  heart  thus  obtained  are  disnusaod 
on  page  97. 

It  is  also  (lowiihle  with  the  fluorosropc  to  watch  the  individual  con- 
truftiuns  of  the  heart  and  to  note  the  ehaagea  in  size  due  to  »yalolc  and 


(■■r  !■  ■    ■    liPHAnfTl:  JU/..  mxltln*  t"  Iffl  hwnlH; 

L.  ul>U<|U>>  lui^n.iudiaal:  Q,  Iruuvom:  DUmonb  'miti- 
fata  r<«nti:iuitrr». 
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diastole,  but  this  ii  very  difficult  and  t-an  rarely  be  done  with  Raiisfariory 
•pcuracy.  On  tht?  iillicr  hand,  ihe  contraption.-*  of  tht-  iiuricU-s  cnn  be  nwn 
with  consid'Tablf  ttofinilrni-ss,  and  disHociatioii  of  rhythm,  h  earl- 
block,  cttn  oftc-n  be  diajfiiuMod  in  lliin  wav  by  sim- 
ple  inspL'ction    (Kmus,  (iibaun). 

PERMANENT    RADIOilRAPHS. 

For  obtaining  permanent  photoRraphs  n  "medium  soft"  lubo  (Moiitx 
scale  W  6  B  W  5)  is  usod  in  coniR-cliun  with  a  Wchncll  electrolytic  inter- 
rupter and  ,111  induction  coil  with  proper  self-inductinn  yieliling  ii  -11)  lo  (SO 
cm.  spiirk.  Thi^-  patient  is  hdd  upon  ii  lubk-  with  the  tube  sibove  or  below 
him,  as  is  moAt  suitable  to  the  purpose  of  the  examination.  In  order  to 
absolutely  immobilize  him  it  is  well  to  .support  the  Hhoulder^  upon  sand 
bags,  lie  miiy  aUo  be  examined  Htan<ling  by  immobilizing  the  8h(jiildei'^ 
to  prevent  blurring  of  the  picture.  Maftnifieation  of  the  shadow  may  be 
obviated  by  placing  the  lube  at  a  distance  of  2  M.  Skiagraphs  of  the  chest 
made  with  very  short  exposures  have  proved  particularly  valuable,  since 
ihey  give  greater  definition  (Rieder). 
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VI. 

PHYSICAI,  EXAMINATI6N. 

While  it  is  impossible  to  enter  into  a  treatise  upon  physical  exami- 
nation, a  few  [)oint9  which  are  of  »]>(!oial  importance  in  cardiac  ca«e!(  may 
be  ditwussed. 

General  Appearance. — The  Reneral  appearance  of  the  patient,  exprea- 
tiou  and  oulor,  »rr  uf  great  importance.  The  position  which  tic  naturally 
aasumes  in  bed,  the  presence  or  absence  of  dyspncea  and  orlhopnoea,  the 
general  degree  »(  nervousnew  or  dulncw  are  all  to  be  note*). 

The  typical  appearance  of  the  cardiac  patient  (cardiac  facies)  ia 
characterised  by  an  anxioua  expresMon,  bright  eyes  with  moint,  glistening 
conjunctiva',  checks  full  rather  than  xunken  us  in  the  abdominal  facicB, 
and  &a  a  rule  a  tinge  of  cyanosis  about  the  tips. 

There  are  two  main  tj-pr*:  (I)  ihc  mitral  (or  mitrotricutpid)  fa  (lion,  wittrJ 
rosy,  flushed  cheeks,  dilated  c-HpilUrieR,  and  cyanoeU  (most  commonly  wen  in  mitTalj 
.•tejuwU];  and  (2)  tlie  uurtii-  fucieii,  witli  pale,  ufleu  Balluw,  nilher  niDken  chorks,  j 
briitht  «yni,  moint  oonjunctivic,  and  >liglit  cyanown  of  lips  and  fingcn.  To  thcAC  mitcht  bt ' 
added  (3)  the  i>iibicteric  faciei  of  broken  compeiiMttion,  with  pallor,  itublcteric  cciojunoUvie, 
and  cyanutiiB  uf  Ilie  lips. 

Naxophar^nx.  -1'hc  tonaiU  and  ptwlcrior  nsaopharynx  ahould  always  be  carefully 
exaniiiieil.  Tlie  funiier  are  llio  chief  portals  of  entrj'  for  the  germs  of  rheumatutm.  while 
adcnoiiln  and  nlTcetionii  of  the  nasal  icptum  may  nf  tlirmarlves  induce 
canliac  arrhytliinia,  mud  may  also  ho  an  im[}ort»nt  contribullnji  factor  iu  iliu  atlticka  uF 
utlunu  in  urjrjiiic  lieart  disi.'ow. 

OphlhnlcniXKupIc  t^xamjnallon. — The  cyc-ground*  iihould  aln-ay«  l>c  examined  when 
arteriosclerosis  (paxe  300)  or  eoiigeiitlal  heart  diaeaMe  (pa^  438)  is  suspected. 

Neck. — In  ttie  nock  eyix-ciai  attention  -should  l»e  direcu-d  to  the  visible 
throbbing  of  the  carotids,  the  fulness  of  the  neck,  and  the  size  and  coo^st- 
ency  of  the  thyroid  gland  (page  ■'>s5),  the  pretence  of  thnllet  and  munnurvJ 
over  vessels  or  thyroid,  or  a  tracheal  tug  (page  53^).    The  jugular  pulsation 
is  discussed  in  full  in  Part  1,  Chapter  IV,  page  49. 

Chest.— Tlie  form  of  the  chest  is  of  eoniddeniblc  importance,  not  only 
aa  regards  kyphosis,  but  particularly  as  to  its  fulness  or  flatness  (see 
I'art  HI,  Chiiptcr  HI).  In  recoitling  this,  tlie  width  of  the  costal  angle 
should  Ijc  noted,  but  tlie  general  obliquity  of  the  riba  in  quiet 
expiration  should  be  designated  by  noting  the  vertebral  8pinv8 
which  arc  on  the  same  level  with  the  at  e  rno  xi  pb  oid 
articulation  {normally  at  the  level  of  the  eighth  thoracic  spine) 
(page  5yS).  It  should  be  noted  whether  ttie  chest  In  quiet  brt-atliiiig  ap- 
proaches more  nearly  to  the  portion  of  expiration,  liat  cheat,  or  to  that 
of  iiuipiration.  Pulsations,  bulgings,  ttcaving,  or  retractions  of  the  ribs  or 
interspaces,  as  well  as  the  presence  of  abnormal  shocks  and  thrills,  should 
of  course  be  noted. 

Abdomen. — In  the  abdomen  the  import'ant  features  to  be  noted  arej 
presence   or   abwnce   of  ascites,   enlargement   of   liver   (systcniio 
88 
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stjuib),  piil(<ntion  of  the  liver,  systolic  impiilsfi  (tricuspid  insuffi- 
ciency), i^sloUc  retraction  (diluted  or  hypcrtrophied  right  ventricle),  the 
nature  and  the  time  of  epigastric  puliation  (systolic  elevation  beinf;  trans- 
mitted from  the  ubdominal  iiorta.  syatolic  relraetion  indicating  dilitt 
hypcrtrophied  right  ventricle).  A  palpable  spleen  of  eanliac  origin' 
points  bo  infarction,  septic  or  thrombotic.  When  aneurism  or  arterio- 
sclerosis is  suspecU'd  the  t-oursc  of  the  abdominal  aorla  should 
be  mapped  out  by  deep  palpation  with  both  hands,  one  above  each  rade  of 
the  aortii  and  that  veiwel  between  litem  (page  550). 

The  genitalia  should  of  course  always  be  examined  for  signs  of  gonot^ 
rha-a  and  luei<, — urethral  smeurs  for  the  former  and  a  Wasserniann 
reaction  for  the  latter  being  made  whenever  possible. 

Extrcmjilcs. — Upon  the  extremities  the  presence  of  oedema  and 
arthritis,  acrocyunosiif  or  pallor,  and  the  size,  couinstvncy,  and 
uniformity  of  the  brachial,  radial,  femoral,  popliteal,  and  dorsulis  pedis 
arteries   arc  the  chirf  points  of  importance. 


THE    CARDIAC   IUPUI3E. 

Mechanics  of  the  Cardiac  Impulse. — The  apex  itaelf,  as  shown  by 
Ludwig  and  Dogiel,  does  not  move  appreciably  up  or  down  during  systoleji 
and,  as  lie^^te   has  demonstrated,  the   transverse   diameter  of  the  heart' 
shorten.'^  more  than  the  longittidinal. 

The  chief  niovemenlx  which  lead  to  the  production  of  the  apex 
impulse  are  due  more  to  the  systolic  crcetion  of  the  heart  upon  the  greal 
veoDcLs  than  to  its  diiniuutiou  in  taxv. 

If  one  watchf*  the  cxpond  bcttrt  of  n  dog. 
eal,  w  nbbit,  it  is  Keen  to  ex«cule  two  movc- 
mcnta  in  ij-atolc:  (I)  the  gtriieml  roDlractioii 
afl«ctin)[  cliif^y  tlin  tnnnvrrvr  dinmctnr  of  the 
heart,  aiiil  (2)  ii  iwinliti);  uboul  of  the 
■  pcx  froiu  l«ft  to  riftht  nnd  forwurdn. 
litle  lonlon  of  (he  apex  is  the  nsiiltant  of  th« 
MvenU  linua  of  Inwtioa  exi-rled  by  tlw  museu- 
lature  of  th«  rijcUt  and  Irft  vcntrict«  upon  tlie 
twMi  of  the  Huriit  atid  puimonnrf  ari«ry,  nnd 
modilied  by  the  pivoiuig  of  tht?  hvurt  U4;aiiuil 
tLn  TtTt«bnl  rohunii  nii<l  by  the  shifting  of  itn 
centre  of  gTkvily  oa'InK  to  variation  iit  lt« 
)i(|iu(l  oonlrni.     The  tendency  uf  this  inovv- 

mnnt  iw  to  push  iht^  upox  of  the  Mt  vcntriein  ngtumt  the  chcwl  wnll,  while  the  left 
wall  of  (h«  1 1- ft  vent  rifle  and  the  right  (tintoriur)  wnll  of  the 
right  ventricle  move  inn-urds  lowsrd  tdi"  septum.  WhcMVcr  In 
man  tlinw  walls  an  in  cootoet  witli  thr  cheat  wnll  Ihioc  inward  moviMntints  nlv«  rise  to 
retmclion  of  the  lii(«npac(s  ubote  them.  The  surface  of  the  lhi[i-H'ulle<l  richt  rcntricU 
ntorcorer  b  oelually  piillL>d  inwards  during  syvlole.  no  Ihnt  there  may  nctnally  be  itn 
indeatalion  of  ilx  iiurf.i<«  which  itill  further  conlributrfi  to  the  systolic  retraction. 

Pfx>truslons  and  Retractions. — A  variety  of  protrusions  and  retractions 
of  the  intcntpaces  may  be  wen  to  occur  with  each  cardiac  contractioQ. 

Graphic  reconla  uf  tlie  iinpulst.-  \i^vv  Imvix  taken  by  menm  of  the  [lolygnphs 
doMfibed  ahov«,  the  raceivinK  fniuinl  bcinf;  plao^  onr  Llie  area  of  pubittion  exactly 
M  for  a  iugitlnr  ot  carotid  tracing.     Traeines  can  be  mnde  ettfaer  with  a  nibbor- 


Fiu,NV, — U',v<<inr-D(ji  vt  the  iipArt  tDkdJUC 
to  Iht  prolfUrtoiu  kU'l  rtlrtcliou  dilrin«  »>>■ 
tolv.    Furcaw  shviVD  by  ihd  sTrows. 
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«Ovend  sprintc  trnnlxiur  like  that  u*ni  for  Ihe  carolid,  or  with  uii  open  fuiuict : 
llie  fomier  siertiin!  pns»ure  upon  iJii>  upex,  tlie  Uiltcr  incTO!)"  nx-ordinK  tlin  roui- 
prcmion  or  rkrefoiClian  oT  the  air  :d  (hu  (iinnrJ  due  to  t.lif:  iin[iuli««, 

Tlio  writnillflolindx  that  ariirinnliiniule  rmm  ti  hoFI  rubtwr  atrlhcwcopn  tip  nlopiwrcrl 
lightly   aith  u  juTforiili-d  nibhpr  Mopper  i>enptrBleil   b.v 
^        I      a   kIiw*   I'lHn   hikI   hcjiriniE   »   ^u^Jbl■^  lip,   is   vitv   luitis* 
f  factory  (Fig.  Sti). 

The  movements  seen  may  hfi  (livitiod  ftjt: 
(1}   Lifting    of   the   entire    precorttium. 
wliicVi  results,  cspceially  in  ttat-chraled  individ- 
uals or  in   those  with   v<M-y  large  heurts,  from 
T.he  .tyHlolic  vrcclion  of  the  heart  as  a  whole  as 
it  pivots  against  the  venehrni  coluniii  behind 
and  pushca  ngain.-<l  the  chest  wall  in  front. 
This  is  usually  seen  in  hearts  which  from  any  cau!*  what«'v«r  «re 
beating  heavily,  though  It  is  moat  marked  over  large  henrls. 

(2)  The  normal  type  of  apex  beat  ronaists  of  a  large  protniHioo 
synchronous  with  and  la-iting  throughout  the  duration  of  ventricular  systole 
(Fig.  .SS,  I.  i-d),  usually  prtH-eded  liy  u  small  pn-syst nlie  wavelet  (o-sl,  due 
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Fio.  ST. — A,  tncing  fnnTn  llic  mpri  impul*r  ftnci  <Aroric]  urttry:  r.  liln*  of  «flrotid  v»««^  rf,  limp 
of  dierolic  notch.  lTp|t^  |^d«  k^v^  llis  ume  In  {  ht.  B,  oattttoffrain  nbumul  uwr  ■  nurruAl  Ap^K. 
C  anil  l>,  ranliotmn  over  iIib  Imirlh  liEl  intanpaoe  D  cm.  from  cixuJ  msipn  (irttnlir  nitnurlinu  t.  Imm 
Ui>  Hm*  mdlt-liliul  u  B. 


to  systole  of  the  atiiiclea.  The  large  ventricular  wave  is  followed  by  «  fall 
in  early  diastole,  coincident  with  the  fall  in  intraventricular  pressure. 
kiXvx  thix  fall  there  is  sometimes  a  small  upstroko  of  the  lever  (paa.<iivc 
protniaion  nf  the  apex  by  the  inrushing  blood)  which  may  terminate  in  n 
small  protodiastolic  wavelet  (p).     This  protodia-Holic  wavelet  correeponda 


PHYSICAL  EXAMINATION". 


91 


to  ihe  shoulder  upon  tlw  cardial-  iik-tliyifnio^ram  at  the  pnd  of  voiitriculiir 
filling  (imp?  !»).  iiml  is  paniciUaily  marked  in  ciiai'S  in  wliith  u  third  licart 
Bound  ran  be  heard  (Thuycr). 

Id  nwt-s  with  hypertrophy  of  the  left  ventricle  the  protrusion  is 
usually  very  forciMo  snd  henviiij;  throuKhoiil  .tyMoU'^iiorne-like  prolni- 
Mon,  choc  en   domt.-   (Itard). 

Occasionally,  however,  espeeially  when  ihere  is  some  hypertrophy 
of  the  right  ventricle,  the  systolic  protrusion  may  not  last  throughout 
^■Bntricular  tyi'tiiic,  hvit  may  Ik-  represented  by  only  a  momentary  protni- 
Jon,  fglloweil  hy  a.  retraction  during  urKUy^tolc  (Fig.  S8.  III).  Such  u 
beat,  which  ri-uUy  represents  the  algebraic  sum  of  the  systolic  protrusion 
over  the  left  ventricle  and   the  systolic  retraelion  over  tho  right,  niny  \w 


■I  apr.\  bt4l  <lM^ivjnjr  ■^'■■tv  'ylnVn'  vlnation .    1 1 1.  '^  M  i  .  . ,"'  <>f  Lmpiii-*^  ■Ikuw-in^  an  riovftiitan 

futloved  liy  u  (vlnolJoo  .lurtng  thv  p«rii^l  of  ^jMiolr.    l\ .  t^y^uiiic  Tf motion.      Apn  lvnn«j  by  iti* 
fighi  rmtoeis.    V.  ■■JlixnJ"   type  o(  »|»»   boil   rfiuwinf   ptuiruiuaii  .luring  owlculai   •yilula  siitl 


t^-nned  «  "mixed"  type  of  apex  beat.  In  other  mixed  types 
there  may  bi>  protru!<ion  during  nurlculnr  syntole  (presystolic  protnieion) 
followed  by  retraction  durint;  systole  of  the  ventricle  tsystolie  retrav- 
lion).  The  rmhl  ventricle  plays  the  hiding  r.'de  in  the  production  of 
8Ueh  an  inipul»e. 

(3)  Syntolii-  retrBei;on!<  over  the  entire  right  ven- 
l  riclc  [third,  fourth,  fifth  left  interHpaces  between  the  parasternal 
line  and  sternal  marfiin)  when  Ihin  rhanibi-r  U  hy  pe  rl  ro  p  h  ie  d  or 
contracting  xtrungly,  somrtinu-i'  iilsu  in  second  left  inii-r^pace 
(Maekenitie).  Oecasioimlly.  esjierially  in  eases  of  mitral  stenosis,  the 
prewnw  of  a  jtystolie  ri'traettnn  of  the  inter)>paccs  over  the  nght  ventrick* 
and  a  tiyatolic  protrusion  over  the  apex  pveti  the  cardiac  impulse  the 
wavy  a])i«'»rnhce  of  a  peristalKis.  In  n-ality,  however,  the  two  move- 
ments an- synchronous.     It  is  not  a  peristalsis  but  a  nec-saw  movement. 
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(4)  Syi<tolir  impulse  in  the  second    right  intPDipAce  in  aortic 
inaufficieDcy. 

(5)  Sy:<1olirimptib»einthe  second  left  intorspsco  (pulmonic  area)  in 
pulmonary  insufficii-iicy  or  vigorous  rontractionoftlieviRht  v<rnlricl<'. 


^6)    Svrttolir     rctractiiin     at 


Fio.  m, — Arm-  ni  iiulj-ntion  uicl  rrlnrtiiin,  •  , 
ptotmnion.  ■  .  ifHBoiion,  I'Alt.  nm>in!  urirty,  Jl!<:. 
juitulj*'  vem;  CEI'ft,  iPvhxUf  v»n^  AtK  norUk^  fA,  pul' 
nnuiniT  lulxrT:  KV,  riiihl  >«ilriilp.  AI'IIIK  Atiu  wllli 
hich  diKphniKRi-.  AP.  niin:  UV.TRJ.fS.  l.v«-puUa- 
lion  in  trlfUinii'i  iniuflirnmi-y:  IJV.  IIYF.  RV.  Vir*t- 
rMmfUon  with  hypcrtropliT  of  riflil  i-diuicl*. 


I  he  a  pox  ill  iulhcn.'iit  peri- 
cardium or  when  tho  apex  is 
fonm-d  by  an  hypcnrophicd 
riRht  ventricle. 

(7)  8  y  .■»  t  o  I  i  c  r  c  t  r  »  c  - 
tioHH  in  thn  inierapaces 
Ijcyond  tho  a|K>x  (li-ft  axilla)  duo 
to  nt'gativc  prrssure  ovi-r  IhoiM! 
arpim  of  lung  produced  by  con- 
trnftion  of  a  very  liirge  heart  or 
to  pleuropericardial    adhe&ionti. 

(8)  Rctrartion  of  the 
xipiioid  proeesH  or  ribs 
(mill  traction  of  coKtoporicnrilial 
adhesions  during  systolo 
(Broadbenl'H  Hign). 

(9)  Systolic  impulses 
in  various  abnormal  xites 
due  to  aneurisms,  tumors,  or 
tortuous   sclerotic   arteries. 


PALPATION. 

Palpation  of  the  prcrordium  and  thorax  i.<  undertaken  with  a  view 
to  determine,  (1)  the  forte  of  the  apex  impulse;  (2)  the  pi-esonee  and  force 
of  any  diftu-w  heave;  (3)  the  intensity  of  the  shock  accompanying  the 
heart  sounds;  (4)  the  presence  ami  dLstri- 
bulion  of  "thrills";  (5)  the  presenee.  dis- 
tribution, and  charaelcr  of  other  puUationH. 

Thrills. — CorriKHd  (1S37*  and,  later.  Marcy 
showed  that  thrilbi  m.iy  b<-  iriiiiaicd  by  prodiicinft  » 
cvrulricliun  in  ii  rubber  liibn  nl.tnchrcl  In  a  «alcr 
faucet.  Il  will  be  mvii  tlial  ibis  ruiUHn  Ibe  Rlreuni  lo 
awtumcA  co>lucrriw(omi,f[>vin)(  ri*n  locddjps.  tntntK, 
•ail  DuduB  bclon'  llit'cixwtriclion.  Tliwe  U'lxl  topnxliiceKone8orcoiintricIioiiiui<l(Ulataliao 
in  the  tube  itudf  and  thui  net  il  tiil'>  vibruliuiin  uliich  atv  piUpabk  nii  thrilbi  luid  audible  »» 
muriiiure.     Above  llie  contitriclion  tlirrr  nrr  no  cddir*,  hrncc  nrithor  l-hrilU  iior  luumium. 

The  thrill  i.*  bi\Ht  tran.'tmittcd  in  the  direction  of  thi?  «lri-ani  protiiieing 
it.  It  disappear*  when  the  cunBlriclluu  becomes  too  great  or  the  pressure 
falls  too  low,  and  increases  with  the  force  of  the  stream  (blood-pres»ure). 


Fill.  00.— EJWit.  producina  iIuiIIb  •> 
>^uw  line*  of  lorrtt.    Tit*  Urf  c  iirn>w  khII- 


PERCUSSION. 

It  is  of  the  greatest  importaiuru  to  determine  the  exact  outline  of  the 
heart.  As  has  been  seen,  this  is  done  most  accurately  by  means  of  the 
orthodiagraph  (p»(pr  S.i),  but  under  ordinary  clinical  conditions  this  is 
not  available  and  the  cardiac  area  is  outlined  by  percussion. 
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In  (letermmin):  tht^  area  of  rardiatr  ilulnftM  it  U  important  to  map  out, 
(1)  iht*  nn-ii  of  vardiur  duliirss,  or,  more  accurately,  the  relative  cardiac 
dulnvHs;  (2)  the  area  of  absolute  dulnees  or  cardiac  flatneaei. 


Fm.  Dl,— OoU> 

pcrvUMion. 


RELATIVE    CARDIAC    DULNESS. 

In  mivppiii^  out  the  area  of  rclativp  cardiar  dulncss  it  is  important 
to  begin  percu^ion  im  far  away  from  Iho  hrart  &it  poiu^ibk-,  and  ttiOD  to 
appmiu-h  the  heart,  marking  the  poiiitx  nt  which  thr  very  Erst  change  of 
note  can  he  recognized  an  the  heart  ia  approached.  In  thi.i  way  one  ohtains 
an  ahitoluiely  n-»on»iu  note  as  loiijc  »-■«  the  ple»wiiiieter  finger  is  over  lung 
lix»ue.  and  a  sharp  contrast  to  this  an  soon  as  one  percuasca  over  the  borders 
of  thp  heart;  whercatt,  if  one  won*  to  bt-gin  ]>ercu«sion  over  the  heart  and 
percui»  outward  there  would  be  a  gradual  change  of  note, 
heeoming  more  and  more  ri'sonant.  until  it  finally  fadt-d 
into  the  perfect  nvronanL-e  over  the  lung. 

Choke  nf  Mcihod.t. — In  oittUiung  (lie  canlbo  om  one  has  iho 
cliOiiM  of  !V%i.-fiil  riiclhuibi: 

(I)  Dirrf  I    la  tnimntiikt<>  [irrciiMion  by  ta)>|>i»K  the  chrat  wall 
directly  with  the  flriKor-tifis  of  vue  liaiul. 

<2)  Heavy   jiidircct  or  RiHliatr  pcrcuHioD. 

(3)  M  «  d  i  II  m  •  1 1  e  h  I    [wreiiwion. 

<4)  Liicliltsl   uudil-k   tn'rcuHsiuii    (  t  h  r  u  ■  h  o  I  (I    percunrion  of 
Ewald,  (toliliwhcider,  ('iiiwhinaDn  aiul  riclitnyvrr). 

(5)  Psl|)alory   percumioii  (Ebsiciii)  by  Dot«  loo  low  to  be 
heanl  at  all. 

<6)  0  f  I  >i  o  |>  «  re  u  9  B  i  u  n     ((JolilKchpitl^rl    (Fik,   91].  (listAl 
phalanx  irf  tlie  plewriiiitier  finjfpr  hclci  |)prpiMidiculiif  to  ilie  cbt-rt  wull. 

(T)  Inal  ninir  ril  nt  |>crr<iM'i')n  u-ilh  a  mrclianlral  [>U*riinctrr,  the  blow  beioc 
Mmck  bjf  *ilher  llif  finder  or  u  Imniiiter, 

In  Meleeling  the  method  of  percus^on  tt  should  be  borne  in  mind  that, 
though  botlies  near  the  cheat  wall  on  either  side  of  the  line  of  percussion 
Ktruke  may  lend  tu  damp  the  vibration  of  the  lung  an<l  impair  (he  RrK>> 
nance  of  the  note,  this  tendency  is  greater  for  heavj-  pcreUBsion  and  loud 
jfraonanee  thiin  wiili  light  Mtrokes  which  m-i  miiy  .-tmall  area."  of  lung  in 
'vibration.  Moreover,  it  is  a  well-known  law  of  sense-perception  that  the 
softer  the  initial  smind  tho  eiutier  it  in  lo  detect  variations  in  it.  Indeed, 
df  la  Camp  goes  so  far  as  to  rrrummend  light  direct  pereu>>»ion  through  n 
single  layer  of  blanket  laid  upon  the  chesi  a.'*  the  most  accurate  method 
of  outlining  tin-  cimliac  duhieiw. 

MoritE.  Dietleii,  de  la  Camp,  (Soldscheidor,  Curschmann  and  Schlayer, 
and  ft  nuinl)er  of  other  writers  have  compnn-d  outUneK  made  by  the  various 
methods  of  [jercussion  in  hundreds  of  cases  with  those  obtainc<l  by  the 
orthodiagraph,  while  Simon  haw  marked  out  hi."*  outlines  by  percussion 
upon  (lie  intact  cadaver  with  pin.*  and  then  t«'stod  hi»  accuracy  upon 
opening  up  the  thorax.  All  these  observers  arc  unanimous  in 
advocating  very  light  percussion  for  outlininn:  the  left  border 
of  tlw!  heart,  but  Moritx  prefers  a  rather  heavy  palpatorj-  percuxsios 
for  the  right   border. 

Moreover,  the  sensations  which  percussion  imparts  to  the  finger  are 
ore  delicutely  graded  for  a  hghl  stroke  than  for  a  heavy  one.  wnee  the 


04 


mSKASES   OF  THK    HKART    AND    AORTA. 


prfSKure  of  a  heavy  blow  somewhai  dulls  the  wimibilitj-  of  the  finger-lips, 
and  in  this  wuy  iili<o  a  light  ^rokc  is  more  sKtisfactorj'.  The  oft-cnado 
eluim  that  s  light  stroke  doeti  not  potictrate  deep  enough  for  mapping  out 
the  right  !>onicr  of  the  hemrt,  though  seeming  pliiusiWe,  is  not  wiiminted  by 
experienee.  On  the  ronlrarj-.  the  writer  haa  observed  thai  thoise  elinieianWi 
who  rarely  make  otit  M  all  the  uri-a  of  eardine  dulness  which  lien  to  the] 
right  of  ihc  midline  were  usually  thoAc  who  used  lieavy  percutuion. 

At-oidabic  EiTOn  in  Perc«i»don. — Tlic  cxnct  method  uwd  is  ii  iiinltiM-  n(  individual 
)>rrfrn-n(y  a-mi  prHCtiw,  The  MMtilial*  tor  all  rnmin  imv;  (I)  a  lo«ae  urisl.  loutd}-  hdd 
riutter-joiitlo.  anil  ■  iliott  nharp  blow  uith  imniriluiU'  elunlie  rrcoil:'  (2)  Rmi  pm»iir«<  of 
the  plBvinirlcr  6n^r  nxninitl  lhi>  rliwl  wnll.  especially  In  the  inipre[iae(*>-  In  ihe  writ««'« 
exjienence  the  iinfiurluiil  point  is  iiot  llu?  aielhixJ  iihrI  but  the  rarf  in  iliaenmiiiaiinii  the 
linit  iitiuhl  diflrnrnoet  in  nolo  nnd  ncntation.  Thi^  (errors  of  |iorr>i)uion  m  fn<>|iipnl  lunoii^ 
■ttidnnio  and  even  exi>er)cnM<l  |>h,vi(ieiaru  aiv  far  inuti-  freiiLiently  d  ii  r  to  in- 
ability to  delcei  differFncen  in  note  Ihan  tu  liinbility  lo  elicit 
lliem.     Tbia inability  to  (krinci  iJinht  dilTen>iiee*  v»»  d<ii-  in  iixxt  <-a>ieK  lo  u   pmoiv 

ceivefJ  iKitiun  lui  to  tin-  inteiwity  of  trhiiniK^ 
ohljiiruihlr.  The  olBrriiY'i  iinuHlly  ex|>wled  a 
Kitiatri'dian^eand  permitted  liiieur  to  ncglocl 
the  leawr.  ■Ithoush  once  hi*  nttMilJon  wi 
called  he  wn"  iierf^rily  sWe  to  det«et  it. 

Special  Methods  of  PercMXlon.— Tho 
metlioil  of  i^hciier  varim  lomfwhal  with  tlie 
ptirpOM-.  For  unliiiury  purgKuv*  vpr>'  light  i 
Hiiwl  percunnion  i»  qiiili?  aatiiifactory,  or  ordi-  ' 
nary  thre*bhold  pt-rriwiioii  with  barely  audi- 
ble note,  Whi.Tr  jiceiirncy  ii  import nn I, 
OK  ill  detennininif  the  nmhiliiy  o(  (he  h(-art 
or  tif  the  Imiie  borrltrv,  Uoldaclieiifer'n  or> 
t bopercuxiion  or  J.  O.  tlirwhfdderV 
orlliopiesiii  meter    In    iireffnibli-. 

(ioldiH'bei<ler  Iwlievwl  llmt  orthopemw- 
Hion  waM  xn  driirnf  'hal  didnp.8>  waa  K'^'^il 
only  by  lioilimi  iHrecMv  in  llie  itxis  nl  lite 
plrmi metier  phnliuiK  :in<l  tb.il  iti  thin  way  ihr 
plane  of  an  obUque  surfaue  eonld  litr  ilet(HM«il  but  exiierieiiiv  nhnnf  that  this  la  niivly 
pdMiblt!.  It  iiuc<«ed)i  much  moir  (miuently  whtn  tht-  ortliopltwini^ler  (t'i<t-  K?)  in 
iihmI;  ho  thai  a  mNcinanl  note  may  be  obiaine'l  when  the  diaft  i«  pointed  parillrl  to  th* 
iHTiirt  Biirfaoe:  u  iliitl  iiolc  wlii-n  it  in  (Kiiiilcd  lunurr!  (lie  lu'ur'. 

Unavoidablv  Errors  in  Percussion  Outlincs.^Iii  outlining  the  heart 
by  penrnssion  the  right  nnii  left  bor<leis  prejient  different  problems.  The 
right  border  is  situated  deeply  and  recedra  at  onee  from  the  ehesl  wall,  so 
that  it  reprenents  the  Brat  point  at  whieh  {lulness  eould  be  obtained.  The 
left  border  in  iniperficial  nnd  convex  «nii  ihe  eoiivexity  aometime^  follows 
the  curve  of  the  libs  in  the  left  axilla.  Accordingly  it  may  h:tp)H-ti-that  in 
round  narrow  rhe^ts  or  in  persons  with  large  hearta  the  left  ventricle  may 
almoat  fill  the  left  half  of  the  thorax.    The  curve  of  tbn  ribs  (vUows  thv  wsU 


Flo.  OS. — PamuBlon  Iritli  th>  iinhaplivu- 
iBsUr.  A  J.O,  HitwihWiJrr"ii  nnhnplpximriri 
add  III  taotit  vf  apt>fif«t^op,  &.SuppCH«l  ljn«of 
IrananlaBOii  of  tlir  {nmiisian  iiopuiia  Irum  (lis 
orlhnplauimtUr.  A£A\  HaunantfHimikpiunnot^- 


'  8oiiie  pentons  are  powwwod  of  n  loooe  wrirt  at  onw.  i>then<  ae^iiire  it  iwily  after 
Uian  practice,  for  the  latter  the  writer  rewimmends  ihct  following  escrriw  practised  two 
tu  five  minutes  dully:  Il»ld  Ibe  irriiil  lu  lixitrly  a«  pomible,  then  vibrate  ilie  forearm  wrv 
rapidly  lo  and  fro  from  llir  cIImw  until  the  bund  nbaken  uLiout  like  a  ilail  upon  Ibe  tooM 
wri«t  too  fajil  for  the  eye  lu  follow  i[fl  inuveirivnl«.  Tho  improt-cmcnt  in  pereuwion  fol- 
lowing this  exercise  Is  >'«ry  xratifyins. 
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of  the  left  ventricle  anil  the  latter  may  rpmiuti  near  the  chest  wall  throu^- 
out  Ihc  axilla.    The  ouU^r  bonier  of  iliilticsK  iiiHy  thus  Ix-  oi)1ain<!J  not  over 
the  apex  but  over  the  posterior  wall  of  the  left  ventricle.     In   pcrxonx 
with    iiHrruw    eh  est  8    or    much 
enlarged    hearts    the    area    of 
dulnts*   (Fig.   «3.    P P)    ex- 
tends   arouod     the     heart    and 
not    merely    aero  as    the    trana- 

verae   diamt'ter    [O O) .     The 

triin»v(Tse  diameter  (O O)  corre- 
sponds ncfuruiely  to  thi!  point  niappt-d 
out  with  the  orthodiagraph.  Acconl- 
,  ingly  there  may  be  a  <U«crepanoy  of 
Bevcr&l  centimetres  Ik-Iwich  the  pcreus- 
Mion  and  orthodiagraph  estimations  of 
the  distance  fixim  the  midline  to  cbc 
left  bordflr.  In  broad  Hat  cheats  where, 
beyond  the  apex,  the  left  ventricle  recwies 
from  the  cheet  wall,  this  discrepancy  does  not  occur;  and  the  findini^K  by 
porcusiuon  and  by  X-ray  coincide  eliisdy.  In  a  very  large  jR-rics  of 
cawa  Moritx  found  his  percussion  (light  percussion  for  the  right  border, 
ihrctfholil  perciisiuon  for  the  left)  to  be  correct  for  the  right  bonier  in 
86  per  cent,,  for  the  left  in  70  |kt  cent. 


Kio,  03,— IHwUBBi  lo  thoK  rlir  mum  oI 
uiuvoidAlj]«  ant  111  percuia^Qn  ul  tht  nkniLLu 
oullin^-      F '"  F,   vutlina   un    pirrrmvian; 


DIAMKTKK    OF    TIIK    CAKUI.^C    AREA. 

In  mapping  out  the  aiva  of  canliac  dulness  the  position  of  the  apex  ia 
givvn,  denignalin;!  the  level  of  rib  or  interspace  during  quiet  riv<pi ration,  and 

llie  number  of  centimetres  to 
the  left  of  the  midline  (Figs.  M 
and  9t)  (MI.).  The  level  of 
upper  border  at  the  left  sternal 
margin  i«  given  ttn<i  also  the 
tli^tance  to  the  right  of  the 
midline  (.MR)  in  the  fourth 
right  interspace.  The  acuteneas 
or  ohiusenesd  of  the  angle 
formed  Iwtween  the  hepatic  and 
the  cardiac  dulness  (cardio- 
hcpalie  angle,  angle  of  Bbstetn) 
is  also  noted.  In  addition  to 
this  Moritz  and  Dietlen  call 
attention  to  the  importance  of 
recording  the  two  citagonat  di- 
ameters of  the  heart  (longitu- 
dinal, L,  from  apex  to  the 
aortic  angle  of  the  dulneas,  and  1ran)>verse,  Q,  from  the  eardiohepatic 
anrfe  to  the  upper  left  border,  as  shown  in  Fig.  M).  Normal  figures  for 
thitd-  conjugated  weonting  lo  Dietlen  are; 


Fro.  IH.^Anmi  ol  awdlu  •lulnM  »«(!  flalntM  In  • 
nmn  Ike  tnn*>  lM«v)r  lin>  rrpmwnli  nrdimr  0iltti>». 
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IWchlollnilh-ldual. 

Urn. 

WOOUB. 

Chk 

r«*(uidln. 

HR. 

Cm. 

MI.. 
Cm. 

Cm. 

&. 

MR.       MU 
Cm.        Cis. 

Is 

C<n. 

H5-I54 

I0ft't74 
17*-I87 

4.7—5. 
5.5-ft.9 

4.1 
4.S 

7.0 
8.7 

»,1 

12.5 
13.B 
M.l 

«,7 
9.9 

10.7 

OS 
100 
IIA 
127 

3.5 
3.8 

8.1 
8.4 
8.5 

12.7 
13.2 
13.1 

9.4 
B.7 
9.9 

93 
101 
IO,S 

Dulncss  Jti  Children. — In  chiiilr^n  tlie  burl  :■  proponionnlcly  iarf^t  snd  lin  more 
tmrntvorwly  tlian  in  ailiill*.  The  s^yirx  in  UKiialty  in  thn  fntirtti  iiiii>n>pHCP  lal*™]  (rcim  the 
iiipple.  Willi  hiu  Bbou-ii  ihnt  tlie  cunliar  nhs'luw  i[i  cliiMmi  cxlvrids  cKoclly  twire  aa 
far  to  the  Wt  iw  to  ihi?  riahc  of  the  miiHini!  <MI. :  MIt  2  :  1). 

Chanices  in  the  Relative  Dulness. — The  rcktivc  proportions  of  the 
various  conjugRtcri  untk-rgo  quite  lypioal  diungi-M  in  various  lorms  of  heart 

fluieaMe.  In  weAkoniiiR  of  the  riRht 
hfan,  in  iricuwiiid  iiisiifricicncy.  and 
tricuspid  stenosis  the  conjuRate  MR  is 
inrreaM-d  (dulnos.'*  inrn-iutfti  tu  the 
right);  in  hypertrophy  of  the  left  ven- 
tricle and  in  mitral  insufficieney,  dulneim 
iiierctwc!"  to  the  left  (MR  incrfascd), 
while  in  the  latter  comlition  as  well  aAi 
in  mitral  stenosis  the  obltijuc  transverse ' 
diameter  (Q)  is  inercased.  In  aortic 
iliw.-a«c  there  is  letijcthemng  of  the 
loiig  axis  (I.). 

C.\n[>IAL'  Fl.*txe»«, 


Flo.  U.— Outliu   outliDH  in   a   duM  o( 
nin*  ywn. 


Tilt;    area   of   alwoUitv   dulneju   or 

cardiac  fiatnesa  represent*  the  portion 

of  the  heart  which  ia  not  covered  by 

lung   (Figs.  >M    and    Hi).      It    forms  a 

triangle  extending  from  tlu'  fourth  rib  above  lo  within  2-3  cm.  of  the 

apex,  or  even  just  to  the  latter  in  the  fifth  Jeft  interspace. 

It  is  best  mapped  out  by  very  light  percussion,  begiuniiig  over  in  the 
fifth  left  interspace  at  the  left  j<ti-riial  marj^in.  percussing  lati^rnlward 
and  upward,  passing  from  the  absolute  (laine»s  to  the  area  of  impaired 
lesonance  instead  of  in  the  oppo4tc  direction). 

Variations  In  the  Arva  of  Flatness. — In  the  primitive  mammals  (dog. 
cat,  rabbit)  the  liearl  doc«  not.  lie  in  eloge  apportion  to  the  chest  wall,  but 
U  nlung  rather  loosely  between  the  folds  of  the  media.-'tinuin  anrl  rom- 
pletelj'  covered  by  lung.  There  is  no  area  of  flatness.  This  same  condition 
Li  met  with  in  many  otherwlne  normal  perjion.*,  i-rtpecially  in  the  long  flat- 
chested,  and  in  ihose  who  have  extremely  movable  hearts  or  general  mo- 
bility of  all  the  viscera  (visceroptosia,  enteroptoaifl,  page  59S), 

Entire  absence  of  cardiac  flatnc.^a  is  also  found  tn  the  exact  J 
opposite  type  of  chest,  in  tho  barrel-chesl  patients  with  emphysema,  in^J 
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whom  th(>  exa^eratod  oflortfl  at  tiutpiration  hiivo  caused  lh«  lung^i  to  be 
mickcil  ia  gradually  bctwocii  the  heart  and  the  chest  w»ll- 

Oii  the  other  hand,  the  area  of  i-ardiae  flatii<-t)H  ih  often 
cnlurged  in  permiiis  with  Hat,  rhachitlc,  or  tubi-ri'uloiui  chcxtn.  In 
hypertrophy  of  the  right 
ventricle*  the  area  of  flatiiei» 
18  enlarged  and  the  right  border 
bccomvs  ohli(]iie,  exteiidinR 
downward  to  the  right  margin 
of  the  sternum,  often  interrupted 
by  step-like  protrusion.*  (Kroe- 
nig).  In  pericardial  elTujiion  it 
extends  well  into  the  fifth  riRht 
inti>riipae>e. 

Changes  in  Size  of  the 
Heart.— A.I  ;*e<'n  in  the  inve»ti- 
liHlions  upon  cEirdiiie  volume, 
the  siiec  of  the  heart,  and  heiue 
the  area  of  enrdiac  dulnera,  is 
wibjeet  to  a  physlolopeal  in- 
erease  wlten  tiw  heart  is  slow 
and  df-rlieaae  in  niw  when  it  is 
rapid  (Henderson,  «>f  page  9). 
Ttiix  decrease  in  raze  is  espeeially 
noticeable  in  cert»ui  eiuies  with 
rapid  heart:*,  like  paroxysmal 
taehyeanUa  when  tlieiw  i.*  no 
lieurt  failure  nor  vasodilation 
(UofTmaiui,  Dietleu).  An  in- 
<Ti>a8e  in  size  may  be  asHoeiated 
with  a  jtlow  pulw  («*  page  9 
and  Fig.  12).  hypertrophy  of 
the  heart,  or  with  a  patholojpcal 
dUatation.  Th«  phywiologieal 
4;nn<lition  should  first  be  con- 
sidered before  a.SKuming  the 
patholoffieal. 

Changes  in  Position  of  the 
Heart. — (I)  Ui»on  changes  in 
poslure.  Xunnally  changes 
■n  p<i«ture  ar«  accompanied  by 
eonsidemble  changes  in  the 
pottitinn  of  the  hean.  The  apex  may  move  'S-'t  cm.  when  the  pntient 
tum^  from  one  side  l^  the  other,  always  moving  towards  the  side  which 
is  lower.  On  standing  a  similar  but  less  marked  change  occurs.  Morits, 
and.  later,  Oietk-ii  hiive  shown  that  tlic  area  of  the  oiirdiac  shadow  is  from 
ten  to  thiny  gx^r  c<cnt.  smaller  on  standing  than  on  lying  down.  The  latter 
observer  confinns  Krlanger  and  Hooker  in  stating  that  the  pu!si--pn-sMure, 
and  hence  the  systolic  output  of  the  %'cntricles,  diniiuishes  correspondingly. 
T 


FiA,OA. — Dinsnun*  iUtultmtxnd  Ui^  ino\KnertU  of 
Ihn  iHinn»1  htmn  on  fhano*  ol  |H>t<ur«  tfmm  >M«  tr.  *i<|« 
i^K  iin't  In  ih*  vmioUB  phvr*  nf  refptrbiiuii  (til-  Hulul 
IjUck  litiK.  fiorn\Al  onfihnF  oulUitr  ui  quid  IjraBUiitiR; 

nfhr  •iiIt:  hmkxn  hut*  it-^.  ranimc  oUTJihv  vitli  pAbmt 
lyiDE  nn  Wt  n-\^:  HXI'  'bortconiAt  4li»J^ar}«  uuiEia*  tn 
^Ttpiniton:  /.V>7'  (vtrtirot  thAd'iiC^  «nitu  <mtliti«  in 
iiiipirqlLuii.  Tha  luux'HOwU  *kown  in  lhm«  Afum 
r«pf#n«ii  tliA  iipp«>r  limit*  of  nonnK^  mob'htT-. 
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The  diminished  filling  of  the  heart  iit  due  al«io  to  the  fnct  that  the  proetiure 
iiiider  whit'h  itic  blood  ent«rs  it  in  diafitolo  (venouit  prwwun.')  is  lower  upon 
Btandinu  than  upon  iyiiiK  down. 

In  wtiiif  people  extreme  mobility  (6  ,S  cm.)  of  the  »pcx  i."  found  {wan- 
dering heart) — a  condition  often  asaociatod  with  cardiac  neurasthenia 
and  palpitation,  and  even  paroxysmal  tarliyiuirdia.  Chan)^s  in  po«ition 
of  the  diaphragm,  upon  expirntion,  inspiration,  or  inteslinai  nntulenee,  also 
KiTect  the  position  of  the  heart,  especially  upon  standing;  xo  that  in 
expiration  or  (liitulem^e  the  apex  is  pushed  up  and  tiie  heart 
lies  more  tranjivcrMcly,  while  in  inspiration  the  apex  falls  and 
the  heart  lies  more  nearly  in  the  long  axis  of  the  body  (Fig.  fl6).  As  can 
be  readily  shown  with  Hcinh-rson's  cardioineter,  the  former  postion  inter- 
feres with  the  cardiac  filling  and  hinders  the  circulation,  while  the  latter 
podition  facUitates  both.  The  amount  of  change  of  position  of  the  apex 
is  normally  about   1-2  cm, 

AUSCULTATION. 
CHaractbr  and  timb  or  tue  ueaiit  socnds. 

The  beat  of  the  heart  is  ftcroinpanio<l  by  two  definite  sounds  oniinarily 
likened  to  the  syllables  "lub-dub"  or  "tff  ta,"  the  firat  sound  accompany- 
ing eytttole,  the  seeoud  occurring  jutit  at  the  beginning  of  diastole. 

Qraphic  Rccordiu — The  iriact  period  of  ihe  cardiac  cycle  to  whicli  ihey  cormiponi) 
wMi  Ttinl  iiJvi:Hii(;ui(!ii  by  Uonders  (IK.W),  who  mnrketl  the  onNrt  »f  the  Miunds  by  tapping 
ii|iona  reoeivinKiaintioiir  thcinHt^nt  he  hctinJ  soiini)  uckI  ivronlini:  thiif  signul  upuunilnini 
while  iriniiiltuiipou»l)'  ri!crinliii^  ibi-  (^unliuKritiD.  TliU  mutlnxl  van  siibiini:|iirMit.ly  developed  by 
Marliiiii  and  hai:  fiiniwhrd  uimr  JntrrcsliiiK  info  nun  lion,  hut  cvon  in  tvR;iilar  pulemi  ihi^  nsulta 
aiv  very  fictile  unJ  the  uielliixl  caiinut  be  ui>«il  u(  ull  wlieti  the  pulae-r>to  i*  Jrnigular. 


cabotid 
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FM.  PT.— OMplii«  ncqnU  at  th*  hMtt  uumli,     IKLuiltiMi  ol  Piul.  Kiatbovm.)    KMh  rttrtiMl  divUm 


During  the  pnxt  Hftecn  ynur*  iwvcral  mcthcHli;  of  rroordin);  thp  heart  imiindH  jc^plu' 
Q&lly  have  been  tlevived  (Eintliuven  and  tieluk.  Huerthie,  Hotuwiiuiki).  Eiutlioven, 
Flohil,  ancl  Diiltoiml  plnce  u  riiim>p!Kine  over  the  hiiin,  «)nnr*i  Ihc  micrDphone  with  the 
thread  (talviinomcli'r,  Hni)  pliotOKwph  tlio  iin>v(-iiieiil«  fl  tin-  Inlicr. 

U,  I''  r  11 II  k  utliu-lim  tlie  lube  of  u  iitclliuiM.'<i)ie  la  a  luiobour  over  wUicli  tberc  is 
Htrftchctl  a  di'lirnttt  condnni  niciithranc  Ivarinji  a  »msd\  minor.  A  benm  of  li^tit  i"  thrown 
upon  thin  mirror.  :iiid  it«  iiiuyenitnUi,  wiiicideiit  with  the  souati  waves  in  the  Hlvthuacupe, 
afc  mrordod  pbotogniphic-nily. 

A  still  nion.'  delicate  method  Ib  that  of  Weiss  and  Joachim,  fnelead  of 
tJip  n>ndnm  mRRibmni!  uurd  hy  KraBk.  these  invesiliftntom  rcgisler  the  vibratjoui  of  n  soap 
bubble  liliii  blown  over  their  tweiiina  lanibour.  To  prevent  Immtinji  this  is  kept,  in  a 
moiiil  chanilier  »f  Rloni.  Tlie  ^'ibmliolu  aie  iiiaKnllied  by  means  of  a  small  /.  of  eIubs  cap- 
illary which  reftiA  ii)>oii  iho  film.  Thi<  moveninita  of  tlie  shadow  cniit  by  thei  end  of  thr  L 
are  rvcordml  phottHtrsphically.    Weiw  and  Joachim's  rasiilt«  arc  at  least  as  Kood  an  those 
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of  Eiiithovcn.  Tbrir  raconii  n.n>  Kimilar  and  quite  as  ilelicaw,  and  aidA  miich  to  our  knowl- 
edge ol  heart  »niin(ls.  Moreui«r.  (liey  urv  abtu  ucttulty  U>  ayntbelixe  and  reproduce  tlwae 
MUnda  by  Iruiuti'iring  tlidr  nin-rs  to  itnc  utripa  which  atr.  raialAd  upon  n  (Iruni  ■nil  set 
H  Biilc  in  moiinn.  Th«  \-ibmlion  gives  riae  to  houikU  wliEoli  they  atate  Imve  b«ien  idsntifled 
by  olh^r  cliniriuiiH  »itli  tboie  of  the  ciutM  recordi-d. 

t^vprxl  nicthixlii  of  rr«onlini;  (hi>  heart  noiinds  by  vlbrittioiM  ofn  k'"  ffninr 
(Marbc,  Ron/)  hnve  iieva  uiily  iDO'li-niti.''ly  BUtxKsiful,  luid  tliougb  niiiiple  am  nut  tut 
utisraciory  iw  the  photogmpliic  mclhiKU. 

Clinica]  DiaKnun  for  Heart  Sounds, — In  many  t«xt-books  the  heart 
Bounds  are  reprei<eiilcd  grnpliically  in  various  ways,  but  it  iwcm*  to  the 
writer  that  the  best  in  to  indicate  the  occurrence  of  the  sounds  directly 
upon  a  Dimple  diagram  which  indioatxis  (hr  relation  to  the  auricular  and 
ventricular  voiitraetions,  as  shown  in  Fig.  98-' 


CARDIAC  CYCIJ. 
HKAHTSOCNDS 

Fib.  Wl.~TK>«Tuii  fnr  rniTWWOlinB  the  hnri  wunila  in  dinlMit  nnu*.  XJpjta  rum  NpNwnU 
Ihc  «v«nu  of  th«  cmnliiU!  oycJr.  xhr-  unall  fturtfruiof  contraction  foUowM  by  iJl«  ^Afrrr  ^rriTrtculu-  ojm- 
imeUun.  Lower  lioa  ntmacuu  liiBlicart  wunils.  True  li^ri  luunat  am  leummiB!  hy  •oUilly  uliiiliiJ 
btoekji.  vhoav  hnsbt  iiuliftttia  th«r  intansty  mnd  whoH  brfladth  indical**  llintr  durmtimir 
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Firri  Sound. — Harv-cy  states  that  "when  then-  is  the  delivery  of  a 
quantity  of  blouil  from  ihi?  voina  to  the  arteries,  a  pulse  tiikcs  phvcc  which 
can  be  beard  within  the  chcjit."  Lacnnoc  (1819)  was  the  first  to  describe 
the  chnnirU'r  of  thr  »ound».  He  rcjtardcd  the  first  ttound  as  due  lo  ventric- 
ular systole,  though  he  thought  the  secoHd  to  be  duo  to  the  contraction 
of  the  iiimcle.  In  1830,  C.  J.  B.  Williams  and  a  committee  of  the  British 
Medical  Association  inve»tJfi;uted  thi^  heart  »ounds  exjteri  men  tally.  He 
believed  that  the  first  sound  was  largely  of  muscular  ori- 
gin, like  the  contraction  wiund  of  skeletal  muncles,  beeause  it  rouhi  be 
heard  upon  the  cxcist-d  heart  even  when  the  auriculoventricular  valves 
were  held  open  with  the  fingers,  but  the  second  sound  could  not  he.  hoard 
unless  the  aortie  or  pulmonic  valves  cloiwd.  This  view  V3ni  substantiated 
by  Ludwigand  Dogiel;  but  Sibson  and  Broadbent  found  that  in  the  exposed 
heart  of  the  suw  the  firitt  sound  l>ogins  with  a  sori  of  rumble,  which  disap- 
pears  when  the  blood  flow  is  shut  off  by  tying  the  vcnro  cava?.  This 
rumble  they  aacribe  to  the  movement  of  the  auriculo- 
ventricular valves. 

Graphic  records  of  the  heart  sounda  by  Binthoven,  Flohil.  and  Battaerd 
have  shown  that  the  first  sound  in  man  bepns  at  the  beginning  of  ven- 
tricular svntole  and  lasia  .07  to  .10  aee.  It  \a  loudest  »l  its  very 
b«Kinning,  is  decrcsccndu  in  character,  and  is  almost 
completed  before  the  aortic  valves  open, — i.e.,  Iwfore  the 
heart  has  begun  to  pump  blood  into  the  aorta.    The  first  sound  is  followed 


*Thu«  in  CMWS  of  mitnl  *i«nori>  (mv  ptge  348)  Ifao  6nt  Bound  may  be  «faoK  and 
(appinc  in  rhttracier.  ilMoiich  tracinic*  ohnw  ibo  lynuilc  lo  be  oT  (liimljon  no  Iras  thsii  that 
met  wiih  lii  Ibo  nbecnoc  of  (apping  cbuacli^r  (Hirschfcldcf ). 


too 
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by  the  Mhort  pause,  which  usually  lasts  .15  t«  .25  sec.  and  whk-li  in  thon 
followed  by  the  Mcond  »ound.  Einthoven's  results  have  been  confirmed 
in  mun  by  ihe  reconU  of  WeiAt  mid  Jonchnii,  Hcs-t  «tid  Frunk,  iis  wt-ll  as 
by  Prof.  Barker.  Dr.  Bond,  and  the  writer.  In  the  dog,  K.  H.  Kahn  has 
shown  lh»t  ihe  duration  of  the  first  .sound  w  exactly  coinddent  with  tin- 
period  during  wliirh  the-  intrnvontricular  pressure  is  rising,  whilp  the  dura- 
tion of  the  .Hhorl  pause  U  exactly  coincident  with  the  .\V!<tolic  plstvuu. 

Sahli  and  othvr  clinical  obscr^t-rs  boliove  that  the  first  HOund  at  the 
aortic  uea  beginf)  later  than  that  at  the  apex  and  in  due  to  liw  ru!«h  of 
blood  from  the  ventricle  into  the  aortii.  but  graphic  records  ^eem  to  indicate 
that  the  ftounils  in  the  two  areas  are  aynchn^tnous,  and  begin  before  Ihi- 
aortic  valves  open. 

However,  the  first  sound  heard  on  listening  in  the  suprasternal  notch 
IB  often  split;  and  it  is  possible  that  the  latter  [mrtioii  of  this  sound  Is  due 
to  just  such  a  forcible  distention  of  the  aorta. 

The  valvular  element  of  the  sound  ia  probably  brought  about  when 
the  vidves  are  thrown  into  tension  by  the  veiilriculur  !>ystoIe.  The  normal 
valves  give  no  sound  at  all  when  they  open  spontaneously.'  There  is  no 
evidence  io  indicate  that  the  norntal  sound  is  brought  about  to  any  extttnt 
by  eddy  currents  as  are  thrill.-^  or  murmun^,  nor  does  systole  of  the  auricles 
produce  any  portion  of  the  normal  firat  sound  (Einthoven). 

lless  and  Frank  beUe%'G  that  the  movement  of  the  heart  within  the 
chest  »n<i  ix-rlittpw  against  the  chest  wall  (systolic  erection)  inuy  be  an 
important  factor  in  the  production  of  the  6rat  sound.  This  might  explain 
why  the  heart  sounds  are  orciwionally  iiinu<libSe  in  eniphyscrnatows  jror- 
eons  in  whom  the  organ  is  separated  from  the  chest  wall  by  a  layer  of  lung. 
On  the  other  hand,  this  factor  is  .'ihown  to  piny  only  a  minor  rflle  by  the 
fact  that  the  first  sound  may  be  heard  in  its  normal  intensity  in  the  exposed 
and  even  the  suspended  dog's  heart. 

Second  Sound.— The  second  sound  has  lieen  shown  by  C.  J.  B.  Winiaiiis 
and  the  liriiish  Cunirni^ion  to  accompany  the  cloHure  of  the  uorlic  and 
pulmonary  valves,  to  be  modified  when  these  valves  are  injured,  and  to  dis- 
appear when  they  ai-e  held  against  the  vessel  wall.  It  last*  abonj  .OH  second. 
It  is  loudest  nlien  the  blooil-prt>s8ure  is  high,  when  the  valveti  are  thicker 
and  more  rigid  than  normally,  or  when  the  vessel  walls  are  more  elastic 
than  usual,  the  intensity  varying  at  different  times  of  Ufe  and  under  patho- 
logical conditions. 

METHODS   OF   AUSCULTATION. 

MonAural  Stethoscope. —The  monaural  stethoscope,  introduced  by 
].aenncc,  is  a  simple  wooden  tube  surmounted  by  a  flat  disk  acting  as  an 
ear-pieec  and  resoruitor.  The  tube  is  press(-d  against  the  chest  and  the  «itr 
laid  upon  the  disk,  so  that  the  observer  receiver  at  once  the  sound  and  the 
thrill  in  the  wood  transmitted  directly.  Obviomdy  this  method  aceentunte.s 
the  notes  of  low  pitch  which  are  nearest  lu  the  cjs^-ntial  tone  of  the 
iosimment  (and  constitute  most  of  the  normal  aoundB),  as  well  as  thone 


'  Both  tlie  valvM  and  (ho  cardiac  wall*  are  at  that  lime  oxtTMUly  lax  and  Ifae  val- 
vular opcmtig  ut  KlrnuBt  e(|uat  lo  tlie  diainet«r  ttt  tlic  vcntricubr  cliunb«r. 
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of  rclftlivf  loudncsi*,  which  cause  it  to  vibrate  mpphauically.  Hdice  it 
ifl  particulnrly  adaplcd  lu  iIm-  detection  of  prcsyjiiolie  »iid  other  rum- 
l>tin)c  itiurniurti,  and  is  the  method  used  sltnoat  cxt^luNively  outside  of  the 
I'tuted  Staleit. 

Binaural  Stethoscope. — In  the  United  States  the  binaural  stethoscope 
is  in  more  <;eneral  use.  This  euuHHtis  e»!N.*Mtiully  of  a  Htuall  I1ecei^'inR  lieil 
whieh  is  placed  upon  the  chest  wall,  and  from  whieh  two  tubes  feail  off  to 
smiull  rubber  ear-pieces  which  fit  tightly  into  the  external  auditory  meatua. 
The  nio»t  iittpnrUtit  ei<i<entials  in  these  three  fonnx  an>,  (1)  n  bv^ll  conipuwd 
of  various  niaterialH^ivorj',  wood,  celluloid,  or  hard  rubber^ provided  with 
»  ^uflieieiitly  Iht^k  air  spare  at  the  tip  (Knieraon):  ("ij  ear-jiiecei*  perfectly 
fitting  the  ear  of  the  individual.  It  is  sufe  to  »uy  that  more  errors  of  auscul- 
tation reffuh  from  poorly  fitting  ear-pipces  than  from  real  inefficiency  on 
itie  part  of  the  listener.  (3)  In  stetliu- 
scopes  in  which  the  enr-pieces  nre  held 
in  the  ears  by  n  spring  this  should  not 
exert  cxeeftsive  pressure  lest  it  produce 
sounds  within  the  ear  from  llie  preHsure 
on  the  dnim. 

There  are  three  main  forms  of  binau- 
nd    stethusc-opt;:    (I)    those   with   ri^d         r>u.w.-ctiw«  vtiMtbuHapc  uiu. 
tubes  (Cifinnctt's),  [2}  tbo>BC  with  soft 

rubber  tulx-H,  (3)  tho-w  with  soft  nibber  tubes,  flat  bells,  and  a  small  elastic 
disk  of  metal  or  celluloid  to  act  ns  a  resonator  (Bowles),  Of  these  three 
funiis  it  may  be  said  that  the  rigid  tulws  certainly  convey  the  ooiinds  fiome- 
whai  bi^iier,  bui  iJiis  is  often  more  iRan  compensated  for  by  the  better 
6Uing  of  the  ear-pieces  in  stethoscopes  ^ith  soft  rubber  t  ube».  In  Htvth- 
06eo])es  with  disks  certain  sound  waves,  and  particularly  those  of  high  pitch 
(soft  Mowing  murmurs),  are  accentuated,  while  Other  sounds  may  Ik*  Rela- 
tively suppressed.  Moreover,  any  movement  of  skin  or  hair  ox-er  the  disk 
may  give  rise  to  a  sound  simulating  a  friction,  and  this  source  of  error 
mu.-<t  be  carefully  excluded.  Iltur  should  be  moistened,  and  a  sniall  boll 
shouhl  be  uned  with  perfect  upproximatiun  (o  the  skin  throughout  its 
circumference. 

AKeralion  of  Sounds  by  Pressure.— Emerson  has  shown  that  many 
murmurs,  eM)iectidly  presystolic  and  snapping  sounds,  are  diminished  or 
obliterated  by  pressure  n*ith  the  stethoscope,  while  certain  utlicrv  are  inten- 
sified by  prej*sure,  and  that  I  his  is  dependent  upon  the  pitch  of  the  sound 
and  not  upon  the  site  of  its  production.  It  is  tlierefort^  important  for  the 
observer  to  listen  carefully,  fii-st  with  the  Ughtest  possible  pressure  upon 
the  stethoKCOi>e  aii<l  then  with  grudunlly  increasing  pivwunf.  He  should 
do  this  consciously  and  as  a  matter  of  routine,  rather  than  allow  such 
sounds  to  escape  hint  or  .ilumble  upon  ihem  by  accident. 

Moreover,  since  the  monaural  and  binaural  stethoscopes  each  inteoiufy 
different  sounds,  both  should  be  used  in  any  important  or  dubioua  caae 
before  the  examinnlion  is  conchided. 

Graphic  Methods. — ,\h  stated  above,  the  most  accurate  and  reliable 
information  which  hus  thus  far  been  ut)tiiine<I  is  ihnt  obtained  by  means 
of  the  recording  microphone.     I'nfortunately,  however,  all  the  methods 
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thus  fur  devised  have  been  loo  cumtwrsoiue  for  the  be<laid<>  or  even  for 
niutiiie  hospital  use.  They  are  of  value  only  in  exceptional  raaea  for  re- 
search, but  there  i»  no  douht  thnt,  the  future  of  gt-ientific  uuscultutiun  lies 
in  this  field. 

"VALVULAll   A«KA»"   IS   AUSCULTATION. 

The  various  rardiuc  aound.t  nre  bcsi  heard  over  eertain  definite  locations 
corresponding  more  or  less  to  the  structures  in  which  they  arise,  hut  par- 
ticularly to  the  coupjte  of  the  blood  current  ami  to  llwir  moih*  of  origin 
(Hg.  100).  Thiw  the  sounds  produced  in  the  left  ventricle  are  best  heani 
at  the  upex;  tho«rc  produced  at  the  aortic  orifice,  though  produced  behind 
the  Hterniim.  are  heard  just  to  the  right  of  it  in  the  necoud  interspace:  the 
pulmonary  noundn  are  t'arrie<l  to  the  second  left  interspace  at  the  sternal  mar- 
gin; while  the  sounds  from  the  right  ventricle  ure  heard  over  the  entire  body 
of  the  st.emum,  over  the  greater  part  of  t  he  area  of  absolute  dulness.  and  over 
the  bnse  of  the  enaiforni  cartilage.     Abiturnial  M>unil9,  murniunt,  etc..  Have, 

however,  a  different  diatribution 
which  will  be  dt!*cu.**e<l  laU*r. 

Normally  the  first  sound  at 
the  apex  and  ever>'where  else 
l>elow  the  third  rib  is  louder 
than  the  second  sound.  It  is 
aliio  of  loHj^er  duration  than  th<! 
latter  (.08  second  as  compared 
to  .05).  Over  the  aortic  and 
pulmonic  nrca.i  it  becomes  some- 
what fainter,  begins  a  trifle  later, 
and  irt  of  lon^T  duration  than 
overtheapex.  The  second  sound 
ie  then  louder  than  the  lirttt. 

The  [tecond  sound  at  the 
second  left  interspace  (pulmonic 
second)  is  u^ally  louder  than  that  over  the  second  right  (aortic  *econd)  up 
to  the  age  of  '25  to  30,  when  the  latter  beconie?i  the  louder  (Cabot).'  This 
varie-B  greatly  in  different  individuals.  Merc  chanji^a  in  blood -prciHu re  are 
not  suflicient  to  Account  for  «ll  these  conditions,  since  the  pressure  in  the  pul- 
monar>'  arter>-  is  never  more  than  half  that  in  the  aorta,  but  proximity  to 
the  sternum,  greater  elasticity  of  the  walls,  etc..  cond>ine  to  bring  about 
the  relative  loudnes.s  of  the  second  pulmonic  sound,  and  therefot*  any 
further  increase  in  pressure  in  either  artery  alters  the  relation  of  the  two 
sounds  lo  each  other,  increased  pulmonarj-  pressurr  increasing  the  pul- 
monic second,  increu»e-d  general  blood-prct<sure  increasing  the  second 
aortic,  etc.  The  progrcMive  thickening  of  the  aortic  aifmilunar  valves 
after  the  age  of  30  alao  contributes  to  the  intensity  of  the  sound. 

Other  ate*  for  AuKullalion.— Boy-Tcimivr  han  alw  rpcomnw^ded  su«ciill«([an  in  dw 
aupr»«l<'tnal  n n I c h  ,  pmnnt!  >l"- hnll  «f  the  HlrtliOHPu(>e  lu  fur  down  bchiiut  tlic 
manubriun)  as  poMlbl*.     In  tbw  way  he  ttottM  ihnt  ine  ran  lii^ur  uorlie  diulolic  mumiim 


FlQ.  100,— Tli«  "Vklvulsr  ■: 


'  Diwrtly  avFt  ihe  expoatd  aorta  the  aound  in  louder  than  over  the  expcaeii  iMihno- 
nnry  artery.     (Thaj'cr.) 
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not  othorwiM!  niidiliip.  lie  tbinkn  that  heualaobetti>riiI>ip  to  dJitinKuiiih  lhocliiiriiou<ro( 
nortic  Hyatolic  iiTiiriiiuw.  The  nirthml  iiiw  imvpf  (lairied  ji:etiera)  hbujco,  uiid  Oie  wril*r  is 
unuble  to  linil  in  it  Bny  at  tfif  Bili'u[ilii|i;ra  <^Uiiiic<l  by  buy-lViuiii^r.  The  cliict  value  of 
*iipntiil<>rnnl  aiuciiltalion  \r  found  in  jivriKitiii  wIiohd  hcarl  Koimdn  arv  frctilc  or  innii<lihli> 
over  llie  prMonliuiii.  Il  niu«I  hn  Iwnicin  mind,  howcvpr.  thai  the  iiulnil  iiiurmurt  arc  nut 
wi'll  (TBn*mitt4.'d  to  ttiin  rcijiuii,  and  tliul  (he  first  huiiikI  tii-uni  Iht-re  i»  ftequciilly  rtdupii- 
e>l«<d  ornfilil. 

Aiiuthpr  form  of  Htii)cu.)<&iion  not  tn  ffMimi3  u«e  is  ilie  auaoultulioQ 
through  the  utoniHch-lulx?.  iiilmducrd  hi  For  n  tmcinf;  from  the  Irft  nuriclc. 
Thi*  iiielhnd.riivl  ii»cd  by  A-  lIotTmjtnn  in  tS!}2.  bimlicpn  revived  by  GorharU.  but,  thoiitch 
it  ini|;hl  throw  ootiii-  1ii:lil  i.i))U[i  thi*  iiututi!  of  an  occuniunul  iiiitnd  miinnur,  it  is  in  j^rrnerul 
diflieiilt  and  iifry  inconiiTiiienl  to  entry  out;  luid  in  ninny  tamu  nt  |pa*ti  the  miinniini  nm 
no  belter  hi-atii  than  over  the  clifwt  wall.  Nei-erlhelew  wlii-n.-  it  ix  inipurtant  to  know 
whetlict  n  mumtui  is  couducicd  bitck  into  the  left  nuriclc,  n  puuiivc  finding  by  this  would 
bd  concbuive. 

KUHKVOCARDIA. 

Ordinarily  th<-  diastolic  pauKC  botwtH>n  sournla  is  ton^r  than  the  sys- 
tolic period,  and  ihc.  inl^rvai  between  the  seeoitd  sound  of  one  cycle  and 
the  first  KOiiml  of  the  next  iif  longer  than  tlie  interval  between  the  first 
and  second  sounds  of  the  same  cydc.  Uowever,  when  the  heart-rat«  is 
wry  rupitl,  th«  diastolics  ])«UHe  may  bei-omv  shortened  to  nbout  ttic  annus 
interval  as  that  between  the  first  and  second  sounds  (long  pauae^ 
short   pause) ,  so  that  tlu-i'ound.t  Murt-ecd  oiiv  another ul  uniform  intcr- 


■j  I 

Pia.  103.— (Irsphic  rtPCuUi  of  Ilia  fatal  lioarl  hiudiI*.    i.VfUt  Waiu  aiul  Juarlrim.} 

vals  like  the  tiekiiig;  of  n  clock.  This  rhylbm  is  heard  normally  over  the 
fetal  heart  and  hence  has  been  termed  embryocardia  or  fi-tal  rhythm.  Il 
»lso  occurs  in  adults  when  ihe  rale  is  very  rapiil  (120  ami  over),  and  hence 
under  conditions  in  which  I  he  hcjtrt  is  untler  an  abnormal  strain  (see  paicc 
227),  as  in  fevers  with  hi^h  temiMfralure,  acute  heart  faihitv,  and  nt^ute 
overwork  of  a  chronically  diseased  heart,  also  iVi  eases  of  paroxysmal  tachy- 
cardia and  allied  conditions.  It«  abK)lut«  significance  is  simply  that  of  the 
rapiil  hvart-rato  to  which  it  cormtponds. 

ACCtBSORV   HEART  SOVNDS. 

RE Di; PLICATE I>    AQUKDS    AND    flALLOP    RHYTHMS. 

Reduplicated  Sounds. — Occasionally  one  or  the  other  of  the  two  normal 
heart  sounds  is  repla<'ed  by  two  clear  sounds,  or,  in  other  words,  there  i."  » 
n.Hlupncwtii)U.  This  nHluplli-atiun  may  occupy  the  place  of  either  the  first 
or  the  second  sound,  and,  as  already  noted  by  fjkoda,  it  may  seem  to  be 
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due  to,  (1)  splitting  of  the  normal  sounds  into  two  distinct  portiona,  or 
(2)  prcsinire  of  an  accessory-  sounil  beidtifs  the  normnl  souiiil,  ln'iiig  in  ihc 
latit^r  cftiM'  presystolic  (Ijcforp  tho  first  soiin<l) ,  protodiaiitoiic 
(shortly  ufU'r  the  ai'conc]  Hound) ,  or  m  e  if  o  d  t  ii  ^  t  o  I  i  c  (in  mid 'diastole). 
The  relation  of  (troups  1  and  2  to  one  another  and  to  the  cardiac  cycle  is 
shown  in  Fig.  10.'t. 

V<iLU)u  or  Vkntmiiu 

MnjT  Vttm  KocNn 
flri.lT  Steaxivii  Soi^xn 
PMtTODiAirrouc  CuLOt 
Fm.  ICO. — INkcmm  IlluiUmuac  Ilia  >pli(  inuDiiii  uiil  oallop  rhytlmia  Mul  Ihrir  iihunMir  aquivulHiUu 

An  lo  ihc  caiisntiim  of  Ihewo  alxiofiiial  eounciH,  little  rjpfinite  Ih  known.  A  ^nwt  <]eal 
of  tlie  iiiilefmti''n<«ti  ohich  [vniientra  llir  cnornitmn  Utrr.iliiri!  u[>on  the  subject  in  dtip  lo 
Ihr  (oilurc  of  llip  writorn  lo  ilistinjtiiinh  clearly  brtw««'ii  ilic  diffireni  fi»nn«  with  nhieh 
llie>'  arc  ilrjilintc-  Thp  prwj'nlolic  iiikI  pnitoilinitlolir  funiu  un:  gruufiwl  iiii'.kT  one  licod 
rvgsnllesH  wf  their  nrlaliium  lo  iin'chnbiiini  or  <iliolti(ty ;  it  «  mainly  due  to  the  wrilnfn  ot  the 
Frrnch  *rhool  iuuIm  Ihc  Icsulrivlup  of  I'otiiiii  iIlhI  Itio  <)iff<<reti  tint  ion  hnx  ri>iirii<^il  even  it« 
pnisnit  Ela^uf  <l«vel(i[iiTi(Mit.  L.  iiard,  of  (ifiict-a,  hiu  rcecndy  gjvca  un  exci^llcriit  uiialyniN 
of  tlie  miUject  froiD'  this  staii'l-Fiainl, 

AecotdintE  to  Bard,  the  two  iiiaiii  groupi  of  MHWsitury  •otuidn  urv: 

(1)  Tlw  pnwyvUtlio  gitllop  itHluplickiioD  (lH-t;i-t:(l)  or  ti  U  tut,  to  wMch  the  Ixnn 

I     t 
ItaHop  rhythni  chnuld  l>n  liniilH,  motfl  conunuiily  inol  lit  iw^iliritiCM  wttli  cardiac  hypti^ 
Uofiliy  and  in  'illiir  lieavily  Ix-iiiint;  licarla. 

(2)  Tlie   protnUuiilolic   luiund   tft  tA  ta  (I<>l'-<ti't>-<ln>,  C-ailrd   l>v  tinuillniid   bniil   ilo 

J       t 
rappel. — "uminil  of  recall"  or  "itraxlulie  eelio/'^fre'irii'ntly  heani  at  (W  «|>w(  In  loit.ral 
■rtcnnin.     BanI  lliinki  lliat  tlie  ulinvc-inimtiaiin]  ucceiHorT  wmiidn  nre  to  lie  nnganlvd  lut 
merely  the  rxaiocrniiion  of  vilirniioiM  normally  prcucni  but  normally  inaudlhlr. 

SfHit  Sounds. — The  sounds  (tlat-tiit;  tiit-tati)  arc  charnctcrizird  by  the 

absoluU^  siiiiilarily  and  short  intt^rval  hetween  the  two  portions,  and  may 
be  due  citlu^r  to  i>lt{;ht  iisynchroiiism  of  the  two  ventricles  (C.  J.  B.  Williama, 
IS30.  Skoda,  Cibson.  1874)  or  slight  separation  of  two  pans  of  the  ven- 
tricular sound,  which  ore  of  dilTcR'iit  origin  but  onlinarily  fusttd, 

A«  Im»  been  Mon,  (he  YVtiirioulnr  aound  coDtaino  txiih  a  valvular  (auriculovetitric- 
uter)  and  a  muxruliu'  cl«'int'iit.  nnd  jwrhapa  alao  an  element  due  lo  tlio  ulretchias  of  the 
walh  of  the  aurlH.  Bnnl  lliiiikv  lluil  variation  in  either  the  mui^iikr  or  th^  valvular 
|,«lMnent  might  give  ri>e  lo  tlieir  Kcpnralioii  into  two  sound*.  Tlic  <|tiMttou  nf  uByiichnMiiica 
Iho  two  vvnlrirlfH  which  ariitrA  in  chia  connection  in  onn  which  wiu>  looft  without  an 
cxp«riiui-nial  liaau.  tiu[  IIjc  rvcriil  obnrt'iition^  of  Stiuweii,  Krau8  utid  Xlkolal,  and  II^w* 
lelt  indicali-  the  pcmibilily  that  it  iiiuy  occur  clinicnlly.  Sliwaco,  in  t'rederieq'n  liibor>> 
lory,  ha*  rvconied  uiynchronotiH  contractions  of  the  two  ventrirlm  when  thi>  latt«r  n«te 
fMoveritiK  fiom  vajpin  inhibition,  and  nlso  with  \-enlricular  fxlrasyatolcB  producvd  during 
pMiock  o(  vagiM  inhibition,  Tlie  wrtl4'r  luu  on  one  occniiion  heard  it  dplit  Ural  aoiini)  in  an 
in  which  tlw  cuntractiunii  of  both  ^'cnirlclei  were  being  n«ord«d  vith  inyocaidio- 
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ftnplu.  The  i-vulnriilar  conlru^lionit  uere  sliK^'ly  aflynctironoiift.  In  a  DuinbiTuf  utlirr 
infctancm  in  which  no  *plit  first  sound  could  be  bcnnt  tlie  canlmetionn  were  BbiiohiC4-Jy 
eynchronoiiH.     IlDwcnr,  no  eonclusioiM  atv  juatifiod  from  nn  iiiol$tie<)  olMcrvaiion. 

Th«  splitting  of  the  first  sound  is  best  heard  over  thi>  biiw  and  body 
of  tlio  heart,  ill  Pontrasl  lo  thi-  wrwMOry  Huuiid»  which  are  best  heard  at 
the  apex  (see  bolow),  jV»  to  the  splittin);  of  the  second  sound,  this  hkvwiiw 
may  be  du<*  to  shght  asynchronUm  of  th<r  two  vcritricl*-*.  or  to  tfie  fact  tha^ 
even  without  this  the  sctniluuar  valves  may  not  close  at  exactly  the  sal 
iuiftAnt,  It  in  oflen  possible,  by  passing  the  slethoscojx?  along  the  second' 
tight  and  left  interRpaecs.  lo  deU'rniine  which  second  sound  laRs  l)ehin<). 

It  inuKt  be  added,  however,  that,  as  Bard  himself  states,  no  accurati* 
knowledge  of  cither  the  split  founds  or  the  accessory  sounds  can  be  f;ained 
iintii  they  are  reRisterod  graphically  by  cardiophonographie  methods  along 
with  simultnntroua  venous,  arterial,  or  cardiographic  tracings,  so  that  their 
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Tvt,  IM. — Gnphlf  rrroril  ot  •  ■plii  piilmonio  •ni-oT><l  Hiiinil.  (Aflcr  W««  &nr(  Jnaohlin.t  fRK  . 
pMMjrMBlto ranlile;  SVST,,  pyiUiLie  murmur;  I.  tirnii  hmrt  .-ujurij.  'J  A,  B,  Iwo  paru  iri  ipiit  tcfonrt  Mmupi 
(JM  me.  kpKH). 

exact  relation  to  the  cardiac  cycle  may  be  determined,  So  rapid  is  the 
sequence  of  the  sounds  that  in  an  individual  ease  the  differentiation  between 
jiplit  and  accessory  sounds  is  often  ditTicult. 

Rtilupllcailon  of  the  I-'irst  Sound  from  Portcariliai  Adhesioni. — Rudupliolioii  of  tlw 
fint  Kiund  UnlHo  hi^unl  inn  miinbcr of  ccucn in  whicii  uUl  pcncnnhul  luid  plciint  adhcnionn 
are  toiiml  al  HiiTii|H-y  (Sewftlll.  whii^h  may  be  cwily  iindrritiooil  in  tcivc  an  ahnormnl  xound 
in  lyHtnli-.  Jiial  liow  corniuuiily  lliis  Kroti))  uc'cuni  huB  nut  Ixwii  Uel^riiiluei)  HtallHlicslly, 
biiMuidor  thrwcciDditioiuil  np«lnot  signify  niiydialurbuticc  of  function. 

Prcs)'stolic  Oaliop  Rhythm.  —  Aa  regards  the  accessory  sounds,  tb« 
great  majority  of  writer.'<  take  thft  view  sug)i:e!tted  by  Kxt^hiujuet  in  1S73 
and  Johnson  in  1S70  that  the  first  sound  of  gallop  rhythm  (pn^systohc 
sound]  is  due  to  the  vi^orou.-*  systole  of  the  auriclfr,  a  view  which  is  further 
BUpported  by  the  studies  of  Kriege  and  Schmall  (1891),  Friedrich  MCillcr 
(1906),  G.  C.  Robinson  (I90S),  and  others.  According  to  Miiller,  Marey 
believed  that  the  extra  .wund  was  produciMl  by  the  auricle  sending  blood  into 
a  defectively  emptied  ventricle,  a  view  which  has  been  revived  by  Sewall. 
Moreover,  the  writer  has  been  able  to  show  on  the  excised  heart  that  when 
the  veutncl«s  are  dist(<ndcd  under  a  sli^cht  positive  prei^sure  the  auriculo- 
ventricular  valves  may  open  along  only  a  small  extent  of  their  line  of  clos- 
ure. This  gives  rLte  to  a  slight  functional  stenoaia  at  the  point  where  they 
actually  open,  a  fact  which  may  account  for  tlie  audible  auricular  con- 
traction.   Miiller  coniudera  that  the  extra  tone  may  be  dependent  upon  a 


PHVSICAI.   EXAMTNATTOX. 


107 


Ifty  in  the  time  between  the  aiiriniilar  and  ventricular  eontmrtion,  po»- 

"^ably  due  to  lowered  conductivity  in  the  atriovpntricular  bundle  of  IlLi, 

and  when   the  two   roiilrantionii  are   abnonimlly   neparulcd   two  sounds 

instead  of  one  are  produced.     Tracings,  however,  do  not  usually  show 

delayed  conduction. 

All  ibest  wnieni  base  tLeir  view*  upon  tlie  fael  ihat  Uie  aouiid  sppwini  to  bu  |)n^- 
•ystolie  in  time  axul  Uuil  in  man)'  coms  n  wrll-ninrkml  aiiriciilnr  Wiim  may  hn  M>pn  u[K>n 
(lie  Ciirili<4rnim  »l  a  conwpondinic  point  of  iIiocitIp,  It  must  lici  uiidixl  iltui  tliix  isulso 
teen  in  miuiy  taeni  in  wliich  lliere  is  ni>  gallop  rtiytlun,  and  lluit  it  m-irm*  to  he  di-firniirnt  ' 
morr  ui>on  the  proniincncn  of  the  apex  iinpubo  In  ihr  int?ni[>nrr  farilitntini;  tlit'  reccinl 
tluin  it  (Jom  upon  t)ie  o\iHt«ncc  nf  the  Bounil,  l{oive%-er.  this  wave  is  ufleii  ijiiitt.-  u.i  |i(t>iD> 
tn«iit  in  the  euri-m  (pntloiiiiuitulic  sound)  in  which  nu  pniKvulolic  wiund  vriut  hrnnl  an  in 
.  tliote  U>ed  to  ilttutrntc  the  nuilup  rhythm  it>r]f.  Ttie  ptixif  w  tiwrfSuiv  irLiulIiciiMit.  but 
that  dotiK  not  nwon  tliul  the  iLi-ory  is  nwe»srily  wronK.  It  i>  not  iit  oil  iinpmhnbk  that 
tlw  fombli-  roiilniclinn  of  an  ovrrlniidinn  aiiriclr  lony  kivp  an  siidihlc  HOund  jvml  oa  ll 
do«i  whi-n  fomitK  Liluud  tliroiiiEh  a  iiarn>u«d  orifico  (prVHytitolic  nimble),  but  tliis  )uis  not 
■yet  bwn  provpil  and  will  r«|iiirp  careful  invpi-ii^ntion  with  thr  cardiophnnnitraph,  Ttip 
pombility  of  Eiinctional  mitral  slenoaii  likr  thnxr  mcntionpil  on  pagn  :i7t  mtwl  nlitn  bo  borrir 
in  tttini). 

Another  explanation  for  llio  phrnomrnon  in  that  tho  M>und  occun  tiiirinir  thr  vrn- 
iKoulsr  ii)ni(ule.  aa  sucjpMl^d  by  H-  Chuvivoait.  who  thoiiKht  ll  dii«i  to  the  li-nsiuii  ul  llit- 
aiinculovrntricular  vhIvm.  Hi*  api'i  Imcinipi.  howi-vt-r.  arc  not  cai«fuLly  timud  and  might 
(|uit«  Ml  well  t>i>'  ln|pr|>mtnl  sm  ctidnnco  of  the  auriciilnr  loiiiid. 

The  tiuQirrutin  iwiewii  of  tlie  lil^raiure.  >iucli  an  thow  ot  Obraiitow.  Pftwiiuki.  Robin- 
aon,  *1h>i)  no  further  light  ii)ion  tlie  subject. 

Clinically,  the  prc:<yr'li.dic  gi\llu|>  rhytlini  ijt  usunlly  met  with  in  eases 
with  rapid  hypprirophied  hearts  which  are  untler  a  slight  oventtrain,  as  in 
the  clwwicftl  group  of  chionic  nephritis,  chronic  cardiac  disease,  aneurium, 
easeit  with  arteriosclerosis,  exophthalmic  f^oitr«,  mitral  stenosis,  and  ac^ute 
fevers.  OceH»ionu]ly  it  i.t  heard  in  normal  individunlit  (Krchl).  It  necmi) 
in  most  cases  to  accompany  slight 
overwork  of  the  heart,  but  its  me- 
chanical and  pliysiologtcal  itigniflrnni-e 
i.-*  jttil!  not  rlear. 

Protodiastolic  Gallop  Rhythm. 
Third  Heart  Sound. — Tlie  role  of  the 
protodia-siolic  wound  (bruit  <le  rup|)el. 
<li&»loli(-  echo)  seems  to  be  more 
definitely  c » t  a b  I  i »  h  e <l.  Though 
already  heard  by  Bouillaud  in  1835, 
in  mitral  i*teniwiM,  its  occurrence  was  emphasised  by  Durostez  (1874)  and  by 
Sanmm  (ISSl).  who  u-rm  it  the  "oiK*niug  snap"  of  the  mitral  valve,  indi- 
eating  that  it  was  brought  about  by  the  opening  of  the  atiffencil  valve. 
Baric  (1803)  and  Thayer  (IHOO)  called  attention  to  its  occurrence  in  normal 
individuals.  In  IW7  the  writer  observed  thiii  sound  in  a  normal  Individual 
with  H  itlow  and  vigoroiw  heart,  whose  venous  pulse  showed  a  peculiar  extra 
wave  (Fig.  108.  k)  which  follows  the  inflow  of  l)lood  into  the  ventricle 
(as  indicated  by  the  normal  i'  wave,  Fig.  103,  page  108). 

Tbc  writer  niro  culled  iittenCioTi  to  the  fact  thiit  thiw  wave  bore  a  cloite  relation  t«  the 
end  ot  tli«i  rapiil  tlllinK  of  the  htinrt  (or  diiutole  proper)  upofi  tlie  volume  curve  at  Llie  veo- 
tridts.  and  that  livmlfroon  had  clainicd  that  nt  thi*  time  the  niiCnd  vaii-t»  and  lh«eupiil 
vere  clo«ed  by  Iho  ida«tjc  recoil  of  tlie  heirt  wulLt.    That  thin  actutll}'  lakn  placa  aoA  b 
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dependent  upon  a  hlich  vmous  iiresBurv  «ui  b»  hIioimi  oh  the  dead  hmtrt  hj-  pniirinx  water 
intu  ifav  veatridea  from  a  beaker  oflnr  the  niirielc*  hnvi?  bivii  cut  olF  iii  tlie  maimer  devtaeil 


tit  *  >       'J* 


followlns  ih«  A  wav*.  scnnonnlly  loanii  tiiouth  prrlupt  ui  BfUbicl. 

by  nntimeortini  (l!^^].  K  ibo  w*at«r  in  poured  frDin  jiwl  uliove  the  vnlvm  thi^y  tncrrly 
floni  "ut  n  liltb  towiini  th(^  miikiln  of  the  orificis  if  fmm  the  hi>iKh[  of  nhniil  10  cm.  ihcy 
lluat  intoupponilion;  if  fmin  '>»rin.  nfioii-d  they  nrr  left  lifihlly  cIobwI  when  tfie  flow  ceases. 
Tliuxc  DbMrr\'iili(mi  hiivF  b(fn  coiilimicd  receiilly  liy  t*.  Liuii  iii  FruiitoiB-l''nuick'«  Inborn- 
lory.  Ilirtctifelilpr  nUo  •iij[([«itPil  that  lhi«  cloi>- 
iirc  of  the  vnlvi^*  iiiuj'  be  xiiiklen  mid  vigurcius 
enough  ti>  cuiiiw  a  M)iiri<l.'  Thi?  relulion  <if  Uiin 
sDimd  lo  ihU  potiion  of  dinololo  i3t«in>Hl  <|iiil« 
liclinilc  by  rniiipntixon  wllh  a  K^apKlc  rvcord  iif 
I  lib  MHiiiii  iriuiie  Hi  about  tlie  nnie  dut«  by 
ICintliovcii  (Fig.  lO.M,  which  shown  it  to  orrur 
0.13  KOond  after  the  wcond  wund.  Thi»  ex- 
planutioii  has  alsu  bit'ii  supported  by  A.  O. 
(iibnon  nnd  J'mfpiuor  Thayer.  Thn  tmciofpi  of 
RobiiMuii.  wiio  wiu  iii%'eKtii:»iinK  the  Mibjeri 
front  a  dilTrrefit  iluiid-iioint.  have  also  kIiuwii 
the  constant  ptwitmcc  of  the  h  wave  ii|xiii  the 
venoiu  tfttdnjw  occfunpanyinn  Ibix  »^>iind.  R<il>- 
iiisoii  aiid  Thayer  hn-W  almi  aIiuwh  ibat  it  ncconi- 
juiniea  a  waiflct  p  upon  the  cardi(i|[nim  in  early 
ditMiole  (Fill,  ^M.  i,  peffft  91).  probably  diie  lo 
tlie  filling  of  tlie  veiilriclw.  llicy  find  tliis  wave 
upon  ihi!  ranlinfcnun  in  altno^t  idl  enMs  of  pm- 
tcMlLaBtulic  jullup  rliylhm.  and  n^ifUFd  it  Ha  ehar- 
neteridic  of  the  lut  ler.  Thayer  hna  demoiuitnitfd 
I  bat  il  cjtnnot  Ix-  an  artefacl.Miice  it  in  0(1  en 
both  viflblL'  aad  pu  I  p  a  bl  o .  iiii<l  hpiice 
pan  often  be  (auiid  by  the  ordinary  mnijile 
iiielhodftof  phy»lcal  cxaminalioa.  Sriine  venoiia 
Iraciiim  mode  (ram  aiiiiiiala  by  Kj'Aler.  aloiif; 
with  the  volume  curves  of  the  heart,  chow  Ibat 
the  rise  at  the  fool  of  ihe  h  uax'e  ixfiirK  !ii  iho 
.^ccordiiiR  lo  IheBC  exphuinliuui  the  iwiiueiice  of 
event*  would  be  hh  fullowv:  Tlll^  rn<l  of  dinMloli>  Ih  marked  by  lbrB«cond  hriart  noumland  by 
the  fall  in  the  enrdioj^mm-  The  tricuapid  aiid  niitrul  valves  o|icn  almost  iiiBtunlanmutily.  but 
n  period  of  alwHii  i^ij  nw^ond  in  rr(|Uirpfl  before  the  fall  of  pressure  !■  iratutniiliHl  to  the  jueii- 
lar  von  audtliuprewuni  bf^iiwUi  fall  (i'-jioollAf«e).    The  innuh  of  blood  into  the  vwitriclaa 

'  The  naeumplion  of  mieh  a  dlspplng  t^jwlher  of  ilip  aiiriciilovpnirieiilar  val^-mi  at  the 
end  of  ventricular  filling  i*  not  at  oil  inooinpalible  with  ibe  fiicl  that  aMiiuIl  net^'ralion  (I  3 
inni.)  may  reappear  belmen  them  in  the  Uilcr  pari  of  itiustcile.  wbea  tUe  accumuUliuu  of 
bloodiiilbeaiirielt»ha»becwiie»ufficient  10  jiwiforw  the  cu»p«  apart  (page  371). 
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rapidly  distenda  the  latter  until  they  reach  their  full  diat^ntion.atwhich  the  inflow  ceases  and 
thecuBpBof  both  mitral  and  tricuspid  valves  slap  together  (closing  slap  in  diastole). 
The  end  of  this  inflow  may  be  accompanied  by  a  slight  recoil  or  similar  movement  of  the 
ventricle,  giving  rise  to  the  small  wave  and  shock  noted  at  this  moment.  The  intensity 
of  this  recoil  is  probably  dependent  to  a  great  extent  upon  the  elasticity  (elastic  tissue) 
of  the  ventricular  walls;  hence  its  absence  in  old  penions.  Whether  the  feeble 
third  heart  sound  is  due  to  the  slapping  together  of  the  valves 
or  is  due  to  eome  other  cause  cannot  be  stated  with  certainty.  After  the  period  of 
diastasis  (slower  inflow)  has  set  in,  the  blood  begins  to  accumulate  in  the  veins,  which 
are  distended  at  first  rapidly  and  lal«r  in  diastole  more  gradually.'  The  angle  made  by 
these  two  portions  of  the  venous  curve  forms  the  h  wave.  The  foot  of  the  p  wave  com- 
mences at  the  end  of  the  period  of  rapid  ventricular  filling  and  corresponds  to  the  crest 
of  the  protodiastolic  wave  upon  the  cardiogram. 

A  priori,  according  to  this  explanation  a  protodiastolic  sound  should 
be  heard  in  slow  hearts  because  in  them  the  ventricular  walls  are  distended 
to  their  full  extent  early  in  diastole;  in  cases  of  aortic  insufficiency  because 
of  the  high  intraventricular  pressure  which  tends  to  slap  the  cusps  of  the 
valves  together  early  in  diastole;  in  mitral  stenosis  owing  to  the  peculiar 
events  in  the  filling  of  the  ventricle  (vide  page  9),  and  perhaps  in  cases 
in  which  there  is  a  large  amount  of  residual  blood  in  the  ventricle  (dilata- 
tion) which  tends  to  diminish  and  shorten  the  period  of  inflow.  These 
represent  the  chief  conditions  in  which  it  is  actually  heard.  Thayer 
states  that  it  can  be  heard  at  the  apex  in  about  30  per 
cent,   of   normal   individuals   lying   upon   the   left    side. 

By  decades  its  frequency  was  as  follows;  First  decade  heard  in  58.9 
per  cent.;  second  decade  84.4  per  cent.;  third  decade  50.9  per  cent.;  fourth 
decade  42.3  per  cent.;  fifth  decade  14  per  cent.;  sixth  decade  and  after  0. 
It  seems  to  occur  in  practically  every  condition,  especially  in  cases  with 
slow  hearts,  and  seems  to  bear  no  definite  relation  to  cardiac  wealcness. 

Ml'RMURS. 

MECHANICAL    FACTORS    I\    THE    PRODrCTION    OF    MURMURS. 

As  has  been  seen  above  (page  92),  when  a  narrowing  occurs  in  the 
lumen  of  an  clastic-walled  tube  through  which  liquid  is  flowing,  eddies  are 
fonned  which  set  the  walls  of  the  tube  into  vibration  and  give  rise  to  a  pal- 
pable thrill.  Accompanying  the  thrill  a  blowing  sound  known  as  a  "mur- 
mur" may  be  heard  over  the  tube;  which,  like  the  thrill,  is  heard  much 
better  below  the  obstruction  than  above  it,  and  is  transmitted  in  the  direc- 
tion of  the  flow.  The  character  of  a  murmur  depends  upon  the  width  of 
the  orifice  at  which  it  is  produced,  upon  the  nature  of  the  walls  of  the 
orifice,  upon  the  velocity  and  tension  under  which  the  fluid  passes  through 
it,  and  upon  the  direction  in  which  the  flow  occurs. 

In  this  imv  a  valvular  orifice  may  be  compared  to  the  larynx 
with  its  vocal  curds.  When  the  cords  are  lax  and  wide  apart,  the  air  moving  over  them  in 
even  forci^d  respirutiun  j^ivca  no  sound;  when  Ihc  cords  are  approximated  a  little  but  still 
held  looBcly,  it  gives  a  whifl]>ercd  "ch"  sound,  ami  when  they  are  held  very  tense  true 
vocal  sound  is  heard.  Similarly,  no  sounil  can  l>e  heard  over  the  excised  heart  when  the 
fluid  reBiirgilnteslhroUEhanol'Hulutcly  patent  mitral  orifice  (Fig.  108):  if  one  of  the  chords 
tendine.i-  lie  alretcheil  and  the  regurgitation  takes  [ilace  Ihrough  a  small  slit  whose  walls 


'  It  is  not  impnibahle  that,  though  the  cuHfis  arc  in  apposition  along  the  greater  part 
of  their  line  of  closure,  Ihey  are  separated  at  a  few  points  during  diastasis. 
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nre  IWbb)'  (rcUtirp  iiuulTicIc'iicy.  l^,  lOft).  *  «oft  low  hlowinx  mnrniiir  nill  Iw  hnttf!  {lh« 
KmiUlcT  thi*  oriflcG  Uie  hiftlu^r  inlcbeti  anil  niotv  dtitincr  the  inuniiiir) :  wltitu  if  oomi^  more 
or  Inm  liiinJ  irregular  body,  fikr  »ileili(wl  vri[rl!ilion,  in  idtiiatnl  at  tlif  oririrr,  ilii*  acts  mure 
or  law  a*  a  mHHWtor,  increosw  t)iv  auund,  uiid  tiui,v  even  git-v  il  u  rowring  or  a  Kiiienkitii! 
tmiulcal)  obaractM.' 


Fn.  108. — l<hnllantylwtir««i  iKndueti'lnuf'oTi-i'fniKulckndUiapniitiwiiuuuf  miirmun.  (KimbiMa 
•f  iheJ  An.M,  Aaw.)  A.  B.  <X  vof«J  otpfilt;  1(.  B,  f,  »unrulov™tnculiir  >iili-«»;  <l.  II.  I,  ■aitlrkort  pul- 
nouli^  vain*.  A  <h[cn  uetai,  D.  ().  uuiJl  lcaL>  projucinc  liiih-piielinl  munniin:  D  nom  note).  E.  11. 
1iiT|»r  l(*ltft  pmdiiriiii  I»*'pi1cn«d  murauirvi  C.  F,  I.  vpry  Ikripv  Ifalc^  pnxtuoknc  aoinunnurv- 

OccHsionally  murmurs  Ihtorw  »<>  loud  «.■<  to  be  heard  Eeveral  feet  awity 
from  the  chest  or  even  across  the  room.  Surh  raurmiirs  are  umnlly  systolic 
in  time  and  are  often  due  to  culciGed  vogelation!<,  arterial  plaques,  or  aortJc 
or  mitral  utenosiR.  As  in  the  larynx,  th*  rhnnicter  of  the  sound  protlui-cd 
at  a  valvular  orifice  is  due  not  only  to  the  WKe  and  shape  of  the  orifice,  but 
aUm  to  the  ten»ene.ts  of  lh«  walls  and  velocity  of  blood  flow  throufch  it,  and 
hence  is  largely  dependent  upon  the  height  of  the  blood-prewMure.  AH 
these  factors,  both  tlie  widening  of  the  leak  and  the  decreased  force  of  the 
beat,  explain  the  fact  that  ae  the  licnrt  weakens  under  the  inlluence  of  the 
leaion  the  murmur  may  acutally  disappear. 

CHARACTER   OP    MURMrRS. 

Miirmiini  nuiy  lie  rtiiinhly  ilividpd  into  the  follonintc  clamnr  (1)  Direct  mur- 
muni  bvsl  tRuianiitt«ii  iii  thu  <Lroc(ii>Ti  iif  (hv  blixnl  tluu',  u  from  ■traaini  or  calclfled 
plaquM;  (2)  RcKurgitant  aiuimun)  due  toa  Saw  in  the  direcUon  oppunite  U>  the 


'  Miitiiral  nr  nqu^skins  munniirn  arc  ■nmctimm  due  to  llie  ptvwiici^  of  Icnm  mod- 
cmlor  hruida  strvtcliiii);  ■(■»>»  )hf  veiilrieulsr  ca^'ity  and  rmounding  like  lianjo  vtriiigs, 
allhoiiKh  iwiiiiUy  lh»o  band*  ilo  not  cniisr  murmiin  at  all. 

Very  IrvfjUi-ntiy  tliey  arisv  iii  diliiled  ri^ht  i-eiilriclM  In  aaiociation  with  funcliotial 
tricufpail  lUiil  jvrhuiB  functionui  ptilnioDory  ituufjicii-nciiv.  Thry  arv  uaually  «y«tolic, 
bui  HotDPtimca  iliontolic  in  tim*'.    llicy  tif.  oftrii  CArdiopulmoiuuy. 
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usual  blood  now  (ss  ill  mitral  and  aoriie  ineiiflicioncic*);  (3)  Tii-^iitiUfm  "inactiSiwo'" 
munniin  which  dccut  in  both  ijhIdIc  and  (Uuatulc  in  congenital  heart  Imioiui  (4)  num- 
bllDg  mumtutv. 

Of  lhi>s«!  I,  2,  imd  3  niv  more  or  Irss  Mowinj;  or  ronring  in  charnrtor; 
while  the  rumbling  murmurs  are  ck-void  of  thia  churai-tcr.  and  are  rumblinf- 
or  echoing,  more  like  a  serieK  of  heart  sounds  which  vary  in  intenaty  (mitral 
^«iio:(i!>,  Flint  murmur)  than  like  murmurs  due  to  the  paacung  of  a  stream 
through  an  ori6ce.  ' 

Broclcbnnk  dftiniii  thnt  thnw  mar  bn  pnxliiecd  upon  n  moild  by  tuMuiii  of  a  Rinisni 
flowinK  through  a  coftical  \-u\vt  rmm  apex  la  the  baM  uf  Oiv  cone.  The  mechaEuam  ot  (lir 
produclion  a[  luch  murmiini  la  slill  very  obicurc,  bu<1  furthi-r  nnearehei  are  netcmay 
before  natiarnclory  eliicjilalian  can  b«  ipvpn. 


"accidental,"    "BMiaC,"    AND    *' CARDIOPCLMOSARY"   HlTRHrRS. 

Murmurs  over  the  heart  without  the  presence  of  valvular  lesiona  are 
so  common  that  autopsy  eviiteaee  led  Lacnnec  to  the  erroneous  belief  that 
murmurs  (bruit:^  dv  souHlct)  were  of  no  diagnostic  importancv  whatever. 

Such  murmurs  are  designated  by  various  t«rmB:  "Haemic,"  on 
the  a!<»umption  that  they  uie  always  due  to  aniemia,  hydnemin.  or  other 
changes  iji  the  quality  of  the  blood;  "Functional"  or  "inorganic," 
I)ecau9e  ihey  are  not  a.s.-<nriHted  with  organic  Ie»on;  "Car<liopuImo- 
nary"  or  "cardiorespirator)%"  on  the  assumption  that  they  arise  in  the 
lung  above  the  heart  and  not  in  the  heart  itself;  and  "Accidental,"  i*incc 
tbcy  are  not  associated  with  any  diaccmibic  alteration  in  form  or  function. 
Tliese  terms  are  not  mutually  excluaivc;  but,  since  tbo  U-rni  "functional" 
haa  been  used  to  designate  conditions  in  which  there  is  actual  leakage 
owing  to  muscular  weakncau,  aud  Hince  "inorganic"  should  include  both 
"functional"  and  "accidental,"  the  term  "aecidentar'  appears  to  be 
Ibe  one  most  generally  useful.  Thus,  one  murmur  may  be  said  to  be  an 
accidental  murmur  of  h^mic  origin,  while  in  another  ca»o  the  accidental 
murmur  may  be  of  caniiopulmonary  origin. 

Occurrence  of  Accidental  Murmur*. — Potain,  who  hait  made  the  moflt  extensivci  lnvet»> 
tigalionii  upon  the  rnibj eel.  found  such  mumiura  inoiie-eichtli  of  all  the  putk-nla  m-n  in  lu« 
bcMpital  MTiicc.  It  wiw  prrwni  In  alnioxt  all  hi>  cnnrMi  of  itniciiow'ii  dinrauv  (pxi>|>)itl)alniic 
piilrv).  In  chluftnls  Ihe  fr»|ue[icy  waa  50  per  cent.;  in  rheumatism,  meaelea.  aiMlwarlet 
tercr,  20-25  per  wnt.;  in  typhoid,  Ift  percent.;  in  pulmonary  alTMtionii.  5-10  per  cent. 
Thwc  muriniini  irerc  conimon  in  suhjecl*  in  lhi>  fimt  thnv.  docadps  of  life,  rrjichinR  maxi- 
muiii  (nyjuoncy  at  tlie  sjlimi  from  20  to  30,  and  ^nulually  deon-iisdl  in  fre<(Ui?ncy  alter  Ihu 
ngeofSO.  For  ilcscription  of  the  munnura  I^tnin  divided  the  ptvocinliuiti  into  tlic  fol- 
lowinK  ftijnong;  I.  Abotil  the  ap««  <apical  «one);  2.  .Mjovp  the  a[iex  (suprs-apicall;  3. 
LalrruJ  Irum  the  apex  (para-upieal);  4.  In  froDtof  Uie  tnfundihviiuin  luid  eonus  urteKiMiin 
of  lh«  pulmonary  artery  [prt^infundibulnr) ;  5.  A  »onc  lirtirKMi  the  prr-infimdiliular 
r^on  and  the  apt-x  (left  prevent ricular);  6.  An  are»  behind  IheHtf-mnm  (i>t«rnal  region); 
7.  A  rosion  behind  the  xiphutd  (xiphoid  rvci(>n>,  Tiie  rnuminni  an  mo»l  tomnion  in  the 
tviDon  lyinjt  betwena  Iho  pulmonary  arva  and  the  apex  fPotain's  left  vnilricular  r(vBioii), 
— tbi(  is,  in  the  re^on  above  the  H^bt  ventricle  and  Ibe  intftrvciitriculiir  wptuin. 

Cbtiracter  of  Accidental  Murmurs. — These  murmurs  usually 
are  soft  and  blowing,  and  often  seem  rather  .tupcr- 
ficial.  They  vary  greatly  when  the  patient  changes 
bis  position.     Sontetimea  they  are  bc«t  heard  when  the  patient  is 
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l>-ing  dowu  and  Jiminiah  or  dUftppcar  ctiitiroly  when  he  staade  or  site 
up;  sometimes  they  appear  ouly  when  the  patieiil'H  pnxition  i»  vertical 
and  dieapjicur  im  his  lying  rlown.  Thi-y  aluo  vsin,'  with  the  phases  of 
napiratioD. 

Time  of  Accidental  Murmurs.  —  A.*  regards  their  occurrence  in  the 
rardiac  eycle,  aecidental  nmrmurs  are  moat  commonly  ej-HtoIie  in  lime, 
though  oiriisioiially  <!tat<tolii<.  Potain  raiUt  atlention  to  the  fact  that  mur- 
murs  nmy  occupy  either  the  whole  of  sjstole  (holoAvat olie)  or  only 
a  portion  of  it.  The  latter  may  oceur  only  at  ihe  very  beginning  of  i<>-0tole 
(protosyetolie)  ,  »o  that  they  acoompany  or  replace  the  first  heart 
mund.  Or,  ihcy  may  be  heard  in  mitUystoIc  (  mcaosy  » t  ol  i  c  ),  in 
which  case  they  follow  the  Tirst  .sound  hut  are  separated  from  the  second 
eouml  by  thd  short  pause,  which  is  then  aomewhat  shorter  than  uKual. 
Or,  they  may  occur  nl  the  \ery  end  <if  fiystolo  (Iclesystoltc)  and 
end,  without  interruption,  in  the  second  sound.  Aeconlitig  to  Potain, 
the  murmurit  of  mitral  and  tricuspid  insufficiency 
are  heard  throughout  the  entire  duration  of  sy.ttole, 
a  view  which  is  coiirirmed  by  the  graphic  records  of  Einthoven  and  Weis« 
and  Joachim.  The  accidental  murmurs,  however,  are  con- 
fin  od  tu  only  a  portion  of  HyHtole.  Potato  believes 
that,  as  a  rule,  they  are  entirely  mesoay. italic;  white 
Weiiw  and  .Iiinchim,  from  both  auscultatory  and  graphic  evidence  (Fig. 
J 10),  believe  that  they  also  accompany  and  modify  the  first  sound  though 
iHcy  do  not  replace  it;  in  other  wonls,  that  they  occupy  both  the  prolo- 
sy.ttolic  and  the  ineaosyHtolic  portions  of  the  systole. 

Sahli  states  tliat  accidental  murmurs  never  occupy  the  very  end  of 
systole  (telesystolic,  Potain;  prediastolic),  but  Potain  has  ahown  that 
though  such  murmurs  are  raiv  they  occur  occawonally. 

Accidental  diastolic  murmurs  are  also  rather  common,  and  may  occur 
cither  in  the  aortic  R-giun,  Itchind  the  st^^mum,  or  along  the  upper  left 
border  of  cardiac  dulness.  Occasionally  they  are  heard  at  the  apex.  They 
are  usually  ^hort  Hupcrficial  puff.")  following  a  well-marked  second  sound 
and  lastini:  during  only  a  short  portion  of  early  diastole. 

Olflercnilal  Dlagnoili  of  Accitlcnlal  Murmurs. — Polaia  sim  the  following  parntu  in 
which  oilier  uiuriuure  iJi(ri>r  fnjni  the  ciiniiiiptilmon.ary, 

1.  Pulmoniiry  Sltiiosiii :  louj,  rougli  liolooifHtolic  miiniiur,  [iiusiinuin  in 
Moond  led  tnlentpacc,  tRiimniitli^il  tnwurci  left  claviclr:  nlwnyii  acc^impnnicd  by  n  thrill. 
Th«  accidental  Diuniitir  is  sufl,  ufltfU  riiCHUHysUiUc,  ijovoid  of  (hrlll. 

2.  Pulmonnry  I  n«uf  f  iciciicy  :  diAilolic  murmur  muxiniuiii  tu  M-'coml  Irft 
intentpuce:  fiulniunie  ('«>con<l  itQtinil  nlment  or  diminished.  ThRiuridentaldifMlolir  mitrmiire 
very  nrely  have  their  niuxiTnuni  in  lln-  Becuiid  Ml  ititen>|wice. 

3.  Aortic  Stpnoni*;  rouKh  hnlonjTiUilio  murmur,  miixirnum  in  aocoiid  ripht 
inlcnipDCP,  |>ni[iu^t(<d  tvwanJ  rijcht  clavlrli;  accon))^!)!^!  l>y  thrtji.  The  hcarl  in  hy]>ci^ 
trophicil,  The  accidental  or  cardiopulmonary  murmur  in  ihis  n-gioii  is  oiorv  superficisl, 
■oft,  and  cliauieM  on  clinnsc  of  pnution. 

t.  Anaomia  :  mummr  v^ty  simllur  lo  that  of  aortic  steniMiii,  but  the  thrill  is  low 
marked  and  ihn  heart  in  mmll  or  iIUuImJ  mitier  limn  hyiwrtroptii^l. 

5.  Aortic  InBilfficifncy:  miinniir  eoimnenei'i"  cxnctly  at  ihe  bfvinninK  of 
the  Noconi)  loiuid  an<i  ulmotii  eniirvly  filU  dinsiulc;  whcrcajK  ilie  canliopulmonary  diantuLic 
niumiur  follonn  Ihciwcoiid  loimd.  often  lifter  ii  short  inliTveniiif;  pauie  (i-r  .the  murmur  is 
niwodiuslolic).  Both  aortic  and  lu^cidental  murmt-iro  am  nf  side  distribution,  rmhracing 
the rntire  precordium,  and  varying  ttrvatly  with  clmnitp  of  jwsilion. 
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6.  Patent  Septum  of  the  Venlriel«a:  holoHj^stolic  tnumiur  loudwt  git 
the  thin)  Mt  inlerxputw:  mufch,  lUwitj-i  nceompftRted  by  n  thVill;  whcfnw  tlic  noeidnntal 
and  caniinpiilmotiiir>'  miirm^int  niv  iioT- 

T.  Mitral  1 II  a  u  [  r  i  i>  i « II  c  y  :  iiiiimiur  holmyitulk.  tmually  rulfarr  rough,  maxi- 
miim  nt  Ibr  iippx.  Tbn  cardioiiulmonary  murmur  may  liavr  its  mnximiiiii  Iwo  or  tlirva 
<vii  timet  res  lateralnards  from  lheHpl^x;  and  ihi*  is  usually  amociatcd  with  a  By«U)lic  retiKe- 
tioii  ni  tlip  Bpex. 

a.  Trieiinpiil  InBuffirionry:  niiimiiii  mRxiniiim  over  slemiini  anil  xJidioid 
ptooCM.  Ttiere  is  an  increased  iif«ii  of  llai(i«t«  (liyiMrtrupliy  ul  >-?[iihplni).  Tliis  inurruur 
b aUa  incraupd  by  k-uiiiiii;  f&fwnnJii  »o  an  to  Ihrow  Ihp  tieiirt  n^niii.tt  ttiprhoit  wnll. 

Nature  and  Catisalioii  of  Accldenlal  Murmurs.— The  incxs  mvQtioucd 
fthove  appiy  to  a  large  number  of  esses  in  which  murniurs  have  been  heaird 
during  life,  but  in  which  no  bftkit  and  no  lesions  uf  the  hcnrt  were  dcuion- 
xtrable  at  autopsy. 

A  InrjCF  vnricty  at  fnctnm  havn  bwn  mentionrd  tncxplnln  this« accidental  murmiin: 

HtBOilc  Murtnurc— Rniiillnud  v.-nt.  tlip  first,  lo  call  atipntion  to  tlie  faM  thai  mur- 
iDUrn  ui-rr  iiiorF  rc:iilily  proilucfd  in  ttic  li-ss  viscuui  bluod  of 
annrmin  than  und«'r  nnrmal  ci>  iidit  t«ni< ;  a  fact  which  wiui  niliMniiicnlly 
verified  by  folinhcini;  biii  Roiiillaiid  himMtU  rcAlited  ihaT.  though  anH>niiamlKliti;i«'<- rise  lo 
■omc  of  iht-  nccidniliil  iiiunnum.  tllt^^e  imrv  itiuiiy  cusm  in  nliich  it  cuuld  iiul  be  a  factor. 
Tho  Wood  roimtii  nmdc  in  Inlc-r  dccadea  hove?  rnlifrly  mjlutiiiiliiilixl  noiiiUniid'*  connerva- 
tiuii.  However,  nimif^roiui  oluwrwra  (roni  Boiiillaiul'F  lime  lo  tbc  present  have  a<lhered 
to  the  "hwinic"  oripu  •>(  ihe  sooideotul  munnuni.  SuMi  goes  so  far  aH  la  (liit«  that 
tlicy  may  in  ri^nlity  be  only  vonnUH  hum*  Iranamltlcd  lo  the 
V e  n  t  r  I  e  I e  »,  ihoiiKh  he  does  not  explain  why  ihey  should  Iw  sjfiloljc  in  time.  Even 
though  tluHexpliinaliuii  lh  inmletjualr.  i(  in  ccrtmn  that  in  ciuus  of  cravi.-  oiioi^niu  aucti  lnui»- 
mitt^ii  miirmiirs  cio  iirisc  Thi-y  ure  hcanl  \Trj-  lotidlr  over  the  aona  and  wmnd  right 
inlernpacc,  bill  art  loud,  rouiih.  and  EUpvrficiul,  quit*  different  from  the  gcntic  blow  of  tlie 
UMiol  arridr-ntid  miirmum. 

Functlonil  ln*urriclcncy  o(  llw  Aurlculov«iitrtctilar  Vali'U.  espoeialiy  of  the  mtlnil, 
wiM  ■iii>|)UH'd  by  Nutiiiyii  lo  be  the  cliiL-f  cawe  of  tlic  neciiieiital  niumiur  in  thD  pulmonary 
area.  Naunyn  believ«i  that  lliii  miimiiir  wna  tramnnill/'d  fpriin  l.lic  left  niiricle  ilircclJy  lo 
ilie  pulmonary  artery  and  Ihence  to  Ihe  client  wall  In  the  ;>itlniunary  arvu.  However,  in 
iheae  cnacH  Iht-  inumiur  niay  not  be  lieurd  ul  ull  in  tluise  arvun  in  which  the  definilo  milral 
and  inciwpid  murroum  are  hp»l  heard.  Fiinclionnl  in*iifficiwiey  of  the  irieiitpid  valve 
has  also  been  atitumed.  bia  this  in  reiidrrcd  improbable  by  the  tact  Ihut  tliestMiiiinnuraliave 
a  very  different  diatributiun  from  thuM.-  of  the  (liciLipid  and  art  mtrly  licnrd  over  the 
xiphoiil  proenia.  In  doKB  the  writer  ha*  found  aerideiilal  miimiiin  very  common:  but. 
In  contrast  lo  the  inunmirM  In  tricuspid  or  mitral  iiisutliciency.  IhtRe  accidental 
murmura  cannot  be  heard  over  the  right  or  left  auricle.  In  man 
alM>  they  are  riol  hnani  over  llie  retcion  of  the  right  niiricle,  evpn  viheu  the  patient  i»  madn 
lo  lean  (urWHrd  uml  Ihe  uallis  uf  thnt  chHiiilHT  are  thus  prensird  o^iinst  the  eliest  wall 

Functional  Slcnosi.-i  ut  the  Pulnwoary  Artery  and  Intundlhufum  hni.  l>pen  luuumed  by 
Luethje  in  oriler  lo  exphiin  (lie  proiliirtion  of  cyntulic  munnuni  in  Ihe  pulmonary  area. 
It  is  true  tliat  the  iiuhtiunary  artery  iiiukm  a  sliarp  bend  junt  lieliind  the  KL-cond  left  iiiler- 
spacv:  and  aliut,  a*  ItomheffC  nn<l  other*  have  shown,  that  often  the  ace.idrntal  murmur  in 
inepfascil  by  preMUre  with  the  »l«thoaco|ie.  Aicainst  tliis  view  art'  the  softness  of  the 
murmur,  the  absence  uf  u  thrill,  and  the  fact  that  it  ia  nut  truiuimitled  toward  the  left 
■boulder,  liut  is  well  heard  over  [he  rif[ht  ventricle.  Moreover,  in  dnjcii  the  accidental  rnu^ 
inur  may  persii^t  in  jiraciicall.v  every  {losilion  in  which  llie  heurt  itiay  Ih>  held. 

EMy  Currents  ulthin  the  Ventricles.— Hilton  l-'ajtce  ha«  called  attention  to  the  fact 
that  eddy  cuireTiti  may  !iii*e  within  the  ventricles,  as  the  blood  passes  hot  ween  the  papillary 
niusclM  and  the  1rul>ecula-  cumeu!:  Lhut  thne  may  strike  u^inst  the  biiscs  of  the  papillary 
muaclea  awl  the  chordir  trndlneje,  net  them  into  vibmlion  while  they  are  tense  rfurin){ 
■yatole,  and  thus  sive  rise  to  a  >i%'Blolic  niurtnur,  Altlioujch  Fafige  himself  believed  that 
this  irould  "I'ply  oidy  lo  u  dilated  heart,  it  aeetii.i  aUo  applicable  to  a  >niall  heart,  ninoe 
durioK  ayiitole  Ihe  apcrtum  lirlween  the  w.ilU  and  the  papillary  miiacka  are  Mnallcr  anil 
(nor*  altt  like,     nowcivr,  the  explanation  lacks  eoDfimiatioa. 
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Biinilttr  to  thi«  view  ia  the  old-lime  amumption  timt  aocldental  blowing  as  wdl  ■■ 
niiwiral  mtirmuni  uulicat«il  tlic  iirratmcv  or  n  mo^lenitur  band  acram  tlLC  chamber  of  lli» 
riHbt  vciilricle,  I>ii1  ilii«  i»  not  liomr  mil  by  aiicopty  rxfuMirnci". 

Cardiapulnionary  Pactors. — Lwiiiiec  in  ISJO  u'rul«:  "  In  itirtaiit  jH^monii  the  plc^imt 
and  l.ho  unt^rinr  bonlcrs  of  the  liiiifp  pxteiid  in  troiil  of  llic  licurt  •nit  eovrr  it  alnioct  rntinrly. 
If  uiH-  exuiiiiiiCB  aiirti  a  [Hereon  whpn  hia  br»rt  is  bcalintE  nioro  forci- 
bly thiiti  M 1 II II 1 ,  I  li  e  iliuBtule  of  t  h  u  h^arl.  cuni  prcmiiag  theae 
portion*  of  ihi!  Iiidki  and  forcinx  t)ip  air  out  nf  them,  nJtrri)  Iho 
breatli  Buunds  In  Hiicb  n  vay  r.hai  il  imilnt^'n  a  hlowinic  miinniir  or  thc<  »oiiiid  of  wood  fil^ 
But  wrilh  n  litlitr  hIuII  it  becuniiai  auay  to  distiuguisli  thin  wiiju'I  frurn  u  conlioc  murmur. 
Il  ia  more  oupcrf  icin) ;  one  hear*  tbc  norinnl  hi^art  notinds  bn> 
low  it:  and  It  dl«ap|>rnr*  altno«t  entirely  wb«n  ibe  patl«nl  la 
mndfi   to   hold   bin   bredtli   for   ti   t*w   inomenlB."' 

PhyaioloKlcnl  rx[irnmi>nl«  have  Inrtic  out  Iju-tincc'i  claim  that  the  lung  movm  tn  and 
frowilht-aclifnriliuccyelefRiiitinoii,  Voit,  vandprHnil,  Landoitt,  MHlwr),  but  have  demon- 
■imtnl  ihnl  the  iiiosl  luddeu  iiiovenitnl  of  the  air  acpoiiipaiiiea  llie  ntrvfiu^tiua  of  the  air 

within  tlir  lung  durinff  iiyi>Iiilc.  rathpr 

r-'^^^^^^^^^^m     than  it«  extmsinn  diirinn  <lju«lole. 
^^^^^^^^^^^1  Tbe    riinlii>pulitti>iiur>'    inurniuts 

^^^^^^^^^H     fomw'd    llie  stibjpct  of  an  pxhatulitv 
^^^^^^1     «lit(Iy  fmm   tSCi/i  In   18!)4   liy   I'uluin, 
^^^^1     niuny  of  wbine  dutu  liuvi'  been  Ritfii 
^^H     abovr.     t'oluinconlmlliHl  ilir-  finding)! 
^— jJtL  ^^M     by  aiiBcultalion   wiih   carefully  niad« 

'     t  JrX  ^^^     ciinlioKramn  mid  (^xperiiutrulul  iludiea 

I         *■  '!!^'  ,  ,        and  found  that; 

^^M  I .  The  carri  id  pulmonary'  murmurs 

^^H     aiv    louilvvl    and    iiiuit     friv^iifnl    in 
^^1     tliciSL-  ri'iHonA  (iiifumlibtiluni  nnd  vicin- 
I         ^^M     jiy  of  ihe   pulmonary  artcr^'l  where 
I  ^^1     llip  inovpuu'til  of  the  licurt  i>  grriitcsl. 

I  ^^M  2,  TKry  ncnir  In  i(i|{ii>ns 

1  ^^M     and    in    iibnKcn    of    the    car- 

^^^^^^^^  I  ^^M     diar   cyi-Ie   al    wbic  b   Ihe  ear>> 

^^^^I^B^K  '  ^^1     diofrrum    nhoii'ii 

of  llie  inierKjiace  (urMu  of 
nc^tirc  jinsBuri!  wilb  nuddcn  cxpnn- 
Hlon  of  tbr  limit).  , 

Henw,  ihp  syntolic  mnminr  is  mom  common  over  the  iufiindibuhiiii  and  right  ^*cii- 
tricle,  uver  uliich  lliere  is  UKUully  u  Hynlolic  retnieiion  {aec  pugf  91  urid  Fig.  SO). 

If  the  ntraction  (fall  in  IhccanlloRmni)  occuni  in  tljR  middle  of  nyMole,  the  murmur 
is  found  to  be  mc80»^Rl«lic:  if  at  the  cnil  i>f  Hyxrnle,  the  murmur  is  tcleeyaluhc;  if  tlir  fall  i» 
in  diaalote.  the  munnur  is  iliiinliihir.  Indeed  I'utaiii  encoiiiilvrcd  spverul  cunrs  In  which 
thp  fnrm  of  Ihc  canliojcmm  chunjci'd  ii[h>ii  alteration  of  Ihi^  po«ilii>n  of  the  piil.icnt;  and 
«om*pondini;  lo  the  perioil  of  Kn^tesl  retraction  the  murmur  over  the  arvu  cliangiid  from 
tneM^TKtulic  tu  diastoUe, 

Thui  i>  a  nitpridnic  oonfirmnlion  of  the  theory  of  cardiopulmonary  mumiurt.  Tliere 
«an  indeed  be  no  iloubl  that  cardiutiulinunary  niurniuns  arc  friHguenl,  and  that  Ilwy  fomi 
n  very  cotuddcnible  prupurlion  of  '■accidental"  inumuini.  Bmidci  Ihc  blowinK  miirmura 
rcfcrfrd  to  above,  il  i^  probable  thai  ninny  of  ihp  iKWJilled  "niusicnl"  or  "siiiiedk- 
iag"uurinurB  arc  of  curdiopulmuuaryoriipu,  and  Are  rvally  piping  rftlea  produced  by  tlw 


Kill.  10(1. — IMmtribuliun  of  lh»  •«nil»iiTiii  rniiiiiiur. 


' '  (liei  <)ueli]ue0  nujetii,  las  pl^Tea  CI  Icb  bordn  aiit^rieun  dM  puiimom  !R>  prolongent 
nu-dernni  du  cti-ur  irl  Ic  rtrouvrcnt  pnoHpic  cntii^irmrni.  Si  I'on  cxjjorp  un  pnrril  nijat 
all  moiueitt  oil  il  ftproiive  den  batWrnente  du  copiir  un  t*"  'nentifiue*.  la  diaxt'^le  du  cti-ur 
cuuipriiniiut  cm  portions  ilu  pouitioii  rl  en  exprininnl  I'uir.  alti>re  Ic  bruit  dc  In  n-vpiration 
de  ninni^iv  ik  cr  i|U'il  iinitc  plo*  ou  moini  bi«n  celm  d'un  aoulBrt  clonni'  par  Ir  ci'iir  lui- 
mf-mc:  il  e»t  plu«  ■■uj)e'rticiKl ;  on  cntend  an  dewouti  le  bruit  nalurvl  du  cTiir;  ft  en  rccom- 
mandunt  su  moludc  de  reie'iiir  jvndaiil  i)Uel<iiie(i  instantd  aa  rwpiratiou.  il  diniinue  bonu- 
coup  ou  ccjup  jimiqui-'  entit^rpmcut." 
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to-ftnd-Fruiiiovpmnil  inlbtr  luiig(ltiTini;ci(lwrptinBe<if  tliecanliuccircle.  Other  rile*  of 
cariliopulmoHar.v  origin  nioredowly  rraomWiug  thc«iiiKironjiui<l  crepitant  rtia 
of  respiration  ttrvulmi  v«Ty  roinnion  iJoiijt  I  hi-  injirjt'i'  of  tJiplcft  lunii.  Mnrcri\Tr.  ihnbnatb 
•uiuiiU  thiMiiwlvtrA  un-  fn.t|Uclilty  rtioUifii-il  by  llii^  {'anliur  iiiurt'irrentii.  piiiijE  rise  lu  the  im>- 
mllril  rnti-wherl  lypc  n(  brc.it  liintt:  in  which  inapimtioii  ii>  iiilrrruptrd  by  a  srriM 
(•f  Nniult  clielu  u)i<l  puiiireH  cuiii^idcni  mill  and  due  la  the  effecl«  o(  cartliac  conIr»ciionii 
upon  thr  uir  in  the  lungx.  The  cogwheel  lype  of  brealhuifc  i"  uflcn  uncucialed  v,-il>k  sliiclil 
rhaneee  in  ihe  overlyinx  hiiiK&nd  is  ihut  oftrn  a  pirmonitary  njtii  of  ptilinonary  liilH-rriilcHuE. 

Differentiation  between  Cardiopulmonary  and  other  Accidental  Mur- 
miire.  — Hiiwcvcr,  in  nj/Hi-  of  i\v  fit-niiPiicy  of  i?ardio|iiilinoimry  njurmurs, 
it  is  probable  that  Potain  erred  in  iiscribiiig  nil  nccidciitHl  or  non-vulvular 
niuniiurH  to  tliis  origin.  In  th«  Tirtiil  plucr,  many  Kuch  uiuniiurs  are  audible 
over  Ihp  area  of  cardiar  nutiii>:<i«  n-vt^rnl  <:pnttnietrc»  from  the  lung  bonlcra, 
when  breath  sounds  which  are  of  equal  loudness  over  the  lung  cannot  be 
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Flo.  J 10. — llT»iiliir  timinl  •■(  tii  •rndrnliil  iimnimr.     (A (let  W»i>i  »rut  Joarliun.l 

heani  «l  all  ai  the»«'  Kites*.  Spcondiy,  tlti-  inurniiin<  fan  !«•  well  h<^aril  dirocUy 
ovi-r  tho  expoiwd  doRit'  hearts  when  the  lung  has  been  entirely  re1ract«d. 
and  when  valvular  iu.Miflicii'iuieK  ami  i*lcniiw!<  fan  Im-  alisolutcly  excliidwl. 
For  the  present,  therefore,  it  must  l>e  admitted  thai  iheit;  are  still 
many  uncenninties  in  the  difTerc^ntJation  l>etwei^n  <-ardiopu)monar>'  and 
ritlier  aecidental  murmurs.  The  diagnosis  of  the  former  muiit 
be  eonfineil  to  raurraiirfl  of  diatinctly  xupcrficia) 
quality  which  arc  heard  loudeist  over  the  lung  bor- 
ders and  are  abHeni  or  murh  diminished  over  the  area 
of  eariiiar  flat  n  ess,  and  which  vary  with  change  of  poMtion. 
The  diagDOHiH  may  be  considered  an  rendered  probable  if  the  area  over 
whidi  I  he  iiiiiniiiir  is  hcanl  moves  toward  the  ^tcnmin  in  Insifirution  and 
Bway  from  it  in  expiration.  correapondinK  to  the  movement  of  tlie  marginal 
trip  of  lung.  If  the  reverse  is  the  caj*  iiiid  tbo  area  of  intensity  extends 
lateralward  in  expiration  and  recedes  toward  the  st«mum  in  inspiration, 
the  murmur  in  more  !il<ely  to  ari.'<c  within  the  heart. 

iHlluitoat  a(  th«  Heart  SouniK — A  rvtiiarkably  aecunite  ilwlhud  fur  iinilatinK  iIk 
btart  MHUidn,  mlu|iliciitiuii>.  luid  rough  or  blowing  mumiura  bun  been  ui«<l  for  the  piuit 
ihtMynni  by  thr  wriirr'H  rollciixup,  Dr.  ('yi:irlf«  W.  learned.  Thi«  iArarnrd  out  by  plnrin|[ 
the  palm  of  tlw  alioervirr'B  hiind  lightly  over  Ills  car.  and  (hen  tuppitiic  hjhiii  ibp  •rlliuir 
with  (hfi  lin;!er  lipi  of  Iho  other  hiunl.  Thf  blow  inmit  be  struck  aiili  lotw  rinfipr-joiiit*. 
]l«  f<HV«  ran  he  variinl  lo  Hitit  riiri.ilioriH  in  the  lotiilnetn  of  the  nounit.  Diil)  and 
.dJHlaiil  •oiiiiib  nny  hr  iniitatfi.1  by  lighl  blou's  (if  llie  lin^ror  by  nuMnj;  the  palm  of  Ibe 
nd  from  tlir  ear,  cnappinit  noiniiU  by  prruinj;  ih«  hand  lightly  ii|H>n  the  Mr  and 
Kecutiitfi  a  *hnr[i  stroke.     Blowing  niunniirg  ot«  repmdiiced  by  a  senile  Mlroking  of  the 
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elbow.  Dr.  Henry  L«»  Smith  Iiob  iniKli&ed  thin  procedure  liy  RtrikiDg  tbo  blown  iiincl\y 
upon  the  back  of  the  hanii,  inolcnd  of  the  cihow,  a.  niethod  by  which  iihnrprr  and  more 
Bnappinic  ftoilniis  cun  be  |>nxiiicei1  llo  Im  able  toxive  a  very  accurutt  reproi.liicliorior  tti« 
pmyslulie  ruinblr  ujiri  Jiiuppiag  dm  sound  of  inilral  Kii^iioaiii  by  bringing  nil  Ihp  four  ftngcm 
down  ii|Kin  the  kniickli*  or  ntelarnrpnln  In  a*  mpid  NiircD^ion  an  pmwililr.  a  maniruvre 
uiiivh  ia  bt.1t  cxccut^Hl  by  u  quick  proiiiitioli  fam  the  elbuw.  The  blun-  struck  «ith  the 
index  firiKtr  (i>-n.ir>pinK  tint  unund)  thDuld  be  (nn^cwhal  louder  thnii  Ihi^  n^l. 

Wiliile  ihetie  incthuds  art  excellent  fdr  dernontitrHtiiuc  t<i  one  student  at  a  time,  they 
Gwuiot  lie  usrd  for  dnnonit  rutin);  tii  a  wtiult.-  group  limtilluiieoualy.  Kor  Ibia  puqioae  the 
wKtitr  hiiR  naorted  It)  the  iwmewhnt  eriidef  method  of  exnriilinic  Ihn  luimr  taps  ntid  utrokea 
upon  the  lop  uf  a  derby  or  even  a  Hoft  fell  hat.  Tills  iiiiitatiuii  is  nut  <|iiite  no  aeciimte, 
and  the  snupiiinK  und  rumbling  quuJily  arc  nut  repmdiieed.  but  nerertlirlHs  it  euiibW 
the  inxtniclor  to  [loiiit  oiil  the  Kihent  features  to  all  and  to  illiiHtrnte  tiiejr  main  vnrialionn 
anil  rvlaiicoM  to  the  cvcnii  ol  the  cnnlisc  eyele. 


rNTHAVEnrRiCuiAft 
PRIUURE 
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MITRAL  SYSTOLIC 
AOHTIC  STSTOLrC 
MBTIC  0I*6T0LIC 
»«»Y&TOl.lC 


Vtu.  1 1 1  .^  t>iiitfrmiii  Hbnwijif  th«r«latiaii  of  the  mora  ««nmoo  iilmpl*  mHrmiin  lo  orwU  or  iho 
Ganliae  rytlt.  ^oltil  bitck  b*rp  rntlitfait  iht  hwrt  ttnnd*.  Vrritnil  jArvhtl  ItoH  rtflclitnc  ft  ihv  L4uin 
indicMla  b1u<viu(  ut  tuuili  iDunour,    Wivy  vaiticaJ  lias  DOl  ikicIlihk  (u  tlis  Iwh  imlirsui  a  lunihlo. 

Tlif  extict  method  for  tlie  reproiiuction  of  each  sound  or  iiiurmur  can  tliiin  l)p  indi- 
cated (lehemalieiilly  by  (!eMiit,nnIing  tbc  finger  to  he  iwed  (t~ index.  M  — middle,  U  =  rin); 
finger.  L  — little  Gtiger)  und  (he  iiceent  uf  the  suund'.  Time  iiiten'als  may  be  ihonii  by 
daohm,  and  mpid  succntsiun  of  ihu  split  souudu  by  hmckcling  tJic  cortc* ponding  leliers. 
Mnriiiiin>Kre  in.lieated  by  Hlroke. 

Thus;  r — l^.Noniial  llmt  sound  at  the  apex;  I — I'-N'omuil  fir»t  found  at  anria; 
Blroke  !'  — Mitml  nmrniur;  I — (L'Mi  =  Split  second  Hound;  (IM — I)— Split  first  »oui)d; 
(I-M'— !)  — PreB>*tolie  Kftllop;  I — I'-M  -  I'rotoiiiatitolie  ^lop;  I  (ilmke  T  —  Metiueyatolic 
mumiut;  LltMI' — I  —  PreoyBtolic  umramr;  I — Btn>ke  =  nittBtolic  btuwinj;  niumiur  rvphie- 
inff  wcond  Hound;  1— t  itruke- Dioatolie  niumiur  foUouing  the  *econd  Hound;  I.RHI' 
atroke  1  —  Prwystolle  «y»tolic  murmur  of  niitraJ  alcnoHs;  Gentle  t<vand-(ro  rubbing  of 
akin  -  IVrieiiflinl  frietion. 

Rclntloni  of  the  Simple  Murmum  to  Hvcnti  of  the  Cardiac  Cycle. — Tlie  relatiotut  of 
the  sutijik-  eu^llac  murmurs  to  tlic  euntniel ioiia  of  the  eardiiie  ehajiibvn:,  a^  welt  bb  tu  the 
filling  and  wnplying  of  the  vmlrieltti.  i.»  shown  in  Fig-  HI.  The  mcehnni*m  of  their 
pmdueiion  will  lie  diHeuwird  in  drtail  in  connection  with  the  valvular  lexionx  to  which 
they  eorrvspond.  It  will  l>e  wen,  lionever.  lliut  the  mitral  Bystolie  munnur  iM-giiin 
eoineirlenlly  with  the  first  heart  Hound  before  the  blood  flown  into  thn  norta,  and  that 
h  enntlnuei)  lhraU)[hout  HVatolc:  that  the  aartie  syvtolic  murmur  followii  the  Bntt  Kound 
niul  ia  loudent  in  midHyxtole;  that  the  aortie  diastolic  inumiur  is  luudent  in  early  diiwtale. 
nlirn  the  filling  of  tlie  heart  ami  tbe  regurgilutiun  am  mo«t  mjiifl:  and  that  the  pnsnyn- 
lolic  nmible  iit  pemtueed  by  the  inruali  of  blcxxl  into  the  vcntriclM  during  a\iricular  systole. 
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SINGLE  MURMURS. 


'nm«. 


Prvyitolio  ■ 


Bystolic. 


HvooyHUitie  or  td 
oaystolio  (piwti' 
Utolic) 


DiMtolio- 


llid-diutcdie. 


C1ufmct«r, 


RumbliTift,  occvion- 


Blowing  or  roaring. 
Eat«n   into  or  re- 

iiLiuna  iLfl  veil  tu 
E>t1owB  fint  bound. 
Uaiform  or  d 
cuado 

Blfiwiof  or  rouing: 
faUotot  first  Aound; 
h&B  A  crHoaido 
character  in  mid- 
Aystote  Bsd  d«ereB- 
oendo  in  Late  sys- 
tD]« 

Similar  in  cb«rvel«r 
to  aortic  lyBtoLio 
murmur 


Bofi  blowinie,  uni- 
form  or  aeore»- 
ceodo 


BkiwiDg . 


Rumble  . 


Phonetic^ 

flquLvalenta. 


ftat-ta;   trat^t;   tr 
r-rub-dub 


abuah-dub;  jije-dub 
«Bb-dub;    laf-tam 


liuncb-dub;  taf-dub 


lujBch-dub:  taf-dub; 

Uf-tam 


liipff-dub;      taf-Ul; 
luff-dub 


lupd-flh^; 
mp-duflh; 


tam-tAf; 

lup-fthub 


lub-dub-tra. . 


DifltributioD. 


Apex  only,  lower 
precordiuiD  be- 
tween parasteraal 
line  and  fltemum 

OvflT  body  of  hp»rt 
Bt  apeji  and  to  ax- 
illa, often  at  bftok. 
Over  lower  ater- 
mim  Hnd  neigh  bor- 
ing precordium 

Loudent  over  2d 

right  J  ntvnpaw : 
thrill  aljHJ  in  vee- 
eel»  of  neck.  Not 
■oloud  atapeix. 


2d    left    interspace 

and  to  left  of  ater- 
num  (thrill).  Btae- 
where  ovor  cheat 
CtiiriU) 

Over  a  tire  preeord  - 
jump  ftp,  2d  and 
3d  Left  mter^paoe. 
Varying  with 
change  of  poeitjou. 
Not  transmitted 
beyond  apex 

At  2d  rib  near  ater- 
nai  margin:  loud- 
BBt  over  alemum 
at  level  of  3d  left 
interspace  and  ia 
the  latter  ua^T  the 
atemal  margin 

At  Zd  left  inter- 
■pacff  and  ri|(ht 
atemal  margin  ' 
alao  to  right  of 
atemum 

At  2d  left  intprapaee 
and  ■temal  EoargiD 


At  apex  only . 


CliDlcal  ooodition. 


Mitral    Btenoua ;    tri-* 
cuflpid  atenosJK. 


HitnO     in  sufficiency; 

triouapid  inaum- 
eiancy. 


Bcieroflia  of  aorta; 
aortic  fltcnuHs;  ccm- 
genitaJ  heart  leaion. 


Pulmonary  at<noaiA, 
crmgenital  heart  W 
iion,  aneuriim. 


Functional,  aoeidoit- 
al,  or  anvmio  mur- 
mur. Anemic  fever; 
DBuravtbeoia  etc.  - 
eometimefl  organ- 
ic (T). 


Aortie  inniffideney* 


Pulmonary     insuffid- 

ency. 


With  no  other  marked 
Ki^n  of  valvular  iu- 

flumcjency.  Abnor- 
Tual  murmur  (Potaiu, 
Graham.  Steele), 

Mitral  Ktcnoai";  aome 
(aaee  with  pericard' 
laL  vdhasioiiB,  etc. 


iTb«M  phonetic  equivalents  most  cloeely  imitate  the  cardiac  »UDd*  when  the  catAonanta  are 

proLonged  as  much  na  poesible. 


COMBINED  MURMURS, 


Time. 


Presystolic  < Flint 
murtuur),  ayBtal- 
ie,  and  diaetoLic 


Character. 


Presystolic  rumble; 
ayatolic  blow;  di- 
astoLic  bluw 


Phonetic 
equivalents. 


ftafta«h; 

I 

dush 


tr-r-rub- 


DiatributJob. 


Blow  loudest  at  2d 
right«id2dloftin- 
ter-ipacea;  at  apex 
And  out  in  axilLa- 
Rumble  over  apex 
tmiy 


Clinical  oouditioQ. 


Vegetation  at  aortic 
valvflp  aortic  insuf- 
ficiency. Sometimea^ 
but  not  nHnsnarily. 
mitral  insufficiency, 
occasionally  also 
mitral  ntenofliii. 
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COMBINED  MURMURS  (Continued), 


Tiine. 


Character. 


PhoDCtic 
«LuivaLeD(M. 


Diithbution, 


Clioica]  condition^ 


ftyntr^Jc   and    di- 


Systolic    and    dimu  uf-tA0h;  liuh-du?h:   2^1  right  uid  Left  ip'  Acirtic       mHufliciency 


tolic  blow 


ihiuh-nhush 


lernpace.  titernuin, 
Itfl  HteiTiAl  mar- 
l^n.  trvnnm}(te'L  to 
uterieji 


with  mortitirt;    Aorlic 
Ktenmifi, 


8VB9 


BainD. 


Smin«. 


Loudest  at  left  J^ter--  Pulmonary      iit«noKi<i 

ual-  margiii;   thrill  and       insufficjeacy; 

mBximuin    to   first  open  ductiu  nrt^no- 

ond     Recoad     left  ^u^;    other  eormeni- 

inlempaee  (aL  heart  teaiun*. 


Irrefularlyinboth  Soft,  nupernciaLH  fllunh^du^h;  sluah-  Over  the  entjre  pre-  Frbriaous  pericardii  is. 


tystole   and    di- 
ftstde 


scratchy 


Accompaninbothi  Pleuroperieardial 
heart  sounds  and 
both  b  rea t  h' 
■ounde 


Crepitant;  ^^mall  e^i 
plonive  rAles 


cordium.  espvcisU 
Jy  over  the  area  of 
abndulfi  dulne»; 
increased  by  pru- 
sure  With  Btelho- 
acope 

Over  reladve  cardi-  Pleuropericarditis- 

ac  duihPiiB  QJiLy;' 
scratch  "imultane-, 
ous  with  respira- 
tioD  B4  well  a-« 
cardiac  cycle.  In- 
creased by  pree- 
sure  with  «tetho- 
Accpe 

O^'w  relative  cardi-   Emphysema.      Inter- 
ac  dulneec  only      i     siiiial  eniphys«diiap 


VASCULAR    SOUNDS   AND    ML'RMURS. 

Arterial. — Besides  the  murmurs  transmitted  from  the  heart,  murmurs 
also  occasionally  arise  in  the  arteries  themselves.  A  systolic  murmur  and 
an  audible  first  sound  (pistol-shot  tone)  may  be  produced  by  pressure  with 
the  stethoscope  over  the  arteries,  but  without  exerting  a  definite  pressure 
it  may  often  be  found  accompanying  the  dilatation  of  markedly  pulsating 
arteries,  as  in  aortic  insufficiency  and  with  dicrotic  pulses^  etc.  The  eddies 
arising  in  an  aneurism  usually  give  rise  to  a  rough  or  blowing  systolic 
murmur  which  may  be  transmitted  for  a  considerable  distance  along  the 
arteries.  In  aortic  insufficiency  a  double  murmur  (sytolic  and  <liastolic) 
may  be  heard  over  the  arteries  (Duroziez). 

Venous. — A  sound  is  heard  over  the  jugular  vein,  especiall}'  over  the 
jugular  bulb  just  above  the  clavicle,  in  cases  of  marked  aniemia,  chlorosis, 
etc.  (Camac).  The  murmur  is  humming  or  roaring  in  character  and 
occurs  during  both  systole  and  diastole  {humming-top  murmur,  *' bruit 
du  diable,"  etc.).  Weiss  and  Joachim  have  registered  the  sound  and  have 
shown  that  it  never  ceases.  As  shown  by  Cohnheim  the  anaemic  blood 
flows  more  rapidly  than  does  normal  blood,  probably  owing  to  its  lower 
viscosity;  and  both  these  factors  facilitate  the  production  of  a  murmur. 
However,  it  has  not  yet  been  shown  that  the  murmur  is  loudest  at 
those  periods  of  the  cardiac  cycle  during  which  the  flow  in  the  veins  is. 
most  rapid. 
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MURMURS    AS    AN    AID   TO    DIAGNOSIS. 

It  is  evident  from  what  has  gone  before,  as  well  as  from  the  consensus 
of  medical  practice,  that  auscultation  furnishes  a  most  important  means 
of  diagnosis  of  cardiac  lesions.  It  is  equally  evident  that  each  abnormal 
sound  may  tie  associated  with  any  one  of  several  clinical  conditions,  which 
must  be  still  further  differentiated  from  one  another,  not  only  by  the  mur- 
mur but  by  its  distribution,  transmission,  and  variations,  but  particularly 
by  the  other  methods  of  physical  examination,  graphic  methods,  and 
X-ray  examination.  The  e-\aminer  should  not  content  himself  with  a 
simple  designation  of  the  lesion,  but  should  become  fully  conversant 
with  the  disturbance  of  function  in  all  parts  of  the  circulatory  system, 
and  with  its  remote  secondary  effects. 
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PART  11. 


I. 

PRIMARY  CARDIAC  OVERSTRAIN. 

It  has  long  been  known  that  heart  failure  may  arise  from  simple  over- 
strain of  the  heart  without  the  intervention  of  any  actual  cardiac  symptoms. 
This  condition  usually  remains  acute  and  ends  in  rapid  recovery,  but  it 
may  also  become  chronic  and  reduce  the  patient  to  lasting  invalidism.  In 
its  worst  form  such  a  purely  functional  weakening  of  the  heart  may  result 
in  death. 

This  conception  was  first  introduced  by  Stokes  in  1854,  and  was  con- 
firmed later  by  studies  of  Clifford  Allbutt,  A.  R,  B.  Myers,  and  Peacock  in 
England,  and  da  Costa  in  America.  Their  articles  were  collected,  trans- 
lated into  German,  and  published,  along  with  an  excellent  monograph 
upon  the  subject,  by  Johannes  Seitz,  of  Ziirich,  in  1875,  bringing  them  to 
the  cognizance  of  the  German  writers.  In  I8S6  v.  Leyden  added  important 
contributions.  In  1S98  the  matter  was  subjected  to  clinical  experiment 
by  Theodor  Schott,  whose  conclusions  have  been  disputed  by  a  host  of 
later  and  more  careful  observers. 

The  most  interesting,  extensive,  and  complete  of  all  these  papers  are 
those  of  da  Costa,  based  upon  several  hundred  cases  occurring  among 
Union  soldiers  of  the  Civil  War.  It  is  impossible  to  do  justice  to  these 
studies  in  a  brief  abstract.  His  presentation  is  so  complete  and  so  nearly 
a  model  of  clinical  study  for  its  time  that  the  reader  ia  urged  to  consult 
the  original  publication. 

CLINICAL  CASES. 

A  very  typical  case  of  da  Costa's  series  ia  illustrated  by  the  following 
history. 

Case  I. — Irritable  heart,  chiefly  from  hard  service;  recovery. 
— Wm.  Henry  H.,  private  flSth  Pennsylvania  Vol.,  admitted  into  the  Turner's  Lane  Hospital 
Id  Philadelphia,  November  2,  1863,  having  juat  returned  from  a  furlough.  He  enlisted  in 
August,  1862,  at  the  time  in  good  health,  though  he  had  suffered  occasionally  from  rheu- 
matisin.  He  did  a  great  deal  of  hard  duty  with  his  regiment.  Some  time  before  the  battle 
of  Fredericksburg,  he  had  an  attack  ofdiarrhoeai  after  the  battle,  he  was  seized  with 
lancinating  pains  in  the  cardiac  region,  so  intense  that  he  was 
obliged  to  throw  himself  down  upon  the  ground,  with  palpitation. 
These  symptoms  frequently  returned  while  on  the  march,  were  attended  with  dimness  of 
vision  and  giddiness,  and  obliged  him  often  to  fall  out  from  his  company  and  ride  in  the 
ambulance.  Yet  he  remained  with  his  regiment  until  J  u  1  y  4, 1S63,  when  he  was  wounded 
at  the  battle  of  Gettysburg.  The  wound  healed  in  about  one  month;  but  the  cardiac 
symptoms  became  wor^e,  and  violent  palpitations  ensued  upon  the  slightest  exertion, 
sometimes  also  whilst  in  bed,  obliging  him  to  rise.     There  was  soreness  in  the  cardiac 
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niciu[i.  itnd  a  conatoiit  dull  puiii.  The  initiiLbr  wnji  f  xl<'ii<leil,  nIIkIiIIv  Jerky.  1)6.  Mml  of 
irrrgiilnr  rhyllim.  kiiiic  hc«la  follovinx  one  iinolliur  iii  npid  aiico-vNioo;  ibi-  fimt  nound  wiw 
fmble,  llie  wwitnl  <.-*ry  disliiicl.  Thf  iiimi  did  not,  look  KJek.  Hitiithl  5  (pm  7  inchu; 
DintAurrd  ^1  iiichis  Hn>uii<l  tlip  clicst  one  inch  liclo<i  ttio  nipple;  tie  did  not  oniuki!;  cbewnt 
tobncc"  in  modi^rntinn. 

Tl;c^  fuiiwfiil  did  Dot  iinpruvt  undiT  aconite:  but  under  difci  talis  Ike  iiapulm  became 
qtii«l  ntiil  TS.  aiKJ  on  Mnrcb  2^1.  Iiiiving  prnxiuusly  iluiii;  duly  as  o  r d »  r  1  y.  bv  wax  di-taileil 
on  iiulioe  duty,  and  lilt  treatmt-nt  slopped.  Tlic  heart  cantiiiuinK  w  act  rneularly, 
he  rcttimed  to  hi*  regiment  May  '.i.  ISlM. 

Anothvr  case,  quoted  from  v.  Leyilcn,  illu»trates  tlic  various  plinwy 
of  the  uialuily  very  well. 

Cask  It.— Car!  Timm,  butcher,  s^iod  3(1.  Family  hiHior}'  □cgaii^'e.  Syphilia  ten  yean 
befon^,  <iiii(M(Cifnl  for  Bcvoml  yenn.  Olherniiw  oln'uy*  hfialthy.  I'erformcd  military  Mtrvire 
for  a  years  wilboiil  any  irtmhlr.  In  Ihir  faUoC  IS^ltl  l>P(?anie  a  butcher  in  lhoChurit<^  lIuBpitul 
where  Ite  bud  tu  lift  ami  ctiup  sides  of  b««(  weighing  200  lbs.  Tlio 
fimt  aymptonin  n])]K.-iirKl  middcnly  on  tbi-  oTlcnKioii  of  Dn-nulicr  'M>,  l!«>l).  durinjc  an 
ordinary  dny's  work,  when  he  fflt  n  Krver*-  pri-Ki  tire  in  tlie  |'it  of  tlie  sloiuscb, 
prcveiilinK  liini  (torn  taking  ii  deep  breath  and  cuuniiig  hiui  to  nlop  in  his  work.  At  thi* 
timrv  lie  noticnl  pnlpltntion  »nd  irrpgulnrlty  of  ibr,  ht^an.  For  nevpral  dajv 
afli-r  ibid  111- did  no  ht-Hvy  wurk  and  then  Felt  sell.  When  he  tried  In  do  heavy 
UfiiaK  again  the  aamc  pitin  and  a<? tiHU t  ion  o(  pressure  reiurnpd,  and 
thouxb  h«  continued  hiis  work  hr  no*  oompclli-d  to  Mop  for  breath  from  linn-  lo  llin*.  On 
Feb.  IT,  IKSl,  the  pain  bevuiue  very  iiiteriBt  anil  he  enlered  the  liuspilid  on  l''el),  21. 

I'hiftiad  Kiaminntiim. — Patient  is  a  very  vfell-buill  young  man,  well  nuwrlrd,  well 
nouidiihw]  but  nut  fat.  t'oniiilexion  florid  but  healthy  lookintc  Nu  dyspnoea  of 
eyanoBi*.  Moderate  oedema  of  lower  Mtreitiilies.  I'niient  compliiinii  only 
of  palpitnlion  of  the  lirart.  The  pulHc  i*  Mrikinnly  irregular  so  that  it  18  im- 
pcaHitile  l<i  ouunt.  Tlie  ndiul  urteries  an*  tiniall.  bluud-prvnurv  apparently  low.  The 
cardiac  impnltr  ia  intenae,  rihrslory.  and  very  irregular.  Apex  impulur  ■<■  in 
5lb  left  iiilerspace  2  cm.  beyond  mammillary  1 1  a  e ,  a'ell  marked,  read- 
ily ]iiili>able.  Cnrdiuc  tlidniss  Ijcfsiiiii  above  at  3d  rib,  exteiidinR  below  lo  6Lh  rib.  and 
Nachinx  just  in  the  rixhl  of  \hv  Htemiim.  Horl  wiiindo  arr  freblr  anil  unequal  hut 
clear.  Lunpi  clear.  IJver  and  spleen  are  not  ciUaifed.  Uriuc  SDU  c«.,  sp,  %t.  1023,  no 
albumin. 

Ordered    real   tn   bed.   icr>haft  avvr  heart,   inf union  of  diniralii   rvory 

lioun.     Within    a    lew    days    ByrnptoitiN  and   a'donia    had    xubHideil,    but    the 

l^rwipilar  heart  action  perainted.    By  March  20  he  waa  well  eiiiiueh  to  be  diwrhanretl.  witJi 

the  (oIlowiitjE  note'     Ajiex  1k>hI  IV.'i  cm.  lo  left  of  innm miliary  line:    Gnl  unmid  at  apex 

loud  and  ringing,  aeuund  sound  diataiit  but  clean  pulw  imgular;  examination  othemiae 

n^ativr. 

This  repreaentji  the  first  stape  of  his  illness,  in  which  iht-  following 
features  are  noteworthy:  1.  .\  very  strong  and  perfectly  healthy  young 
man  suRcrei  from  beait  failure  as  the  immediate  result  of  overstrain.  The 
firet  attack  came  on  suddenly  white  at  work  and  passed  off  ijoon.  but  attacks 
recurred  whenever  the  patient  did  heavy  work,  and  he  wan  compelled  to 
enl#r  the  hospital.  2.  Physical  findings:  heart  dilated  especially  in  the 
Ionf!;itU(linal  axis,  weak  apex  lieat  (dilatation  of  left  ventricle),  ftreat  cardiac 
irregularity.  3.  Relatively  rapid  improvement  after  rest  in  bed  and  digi- 
talis. -1.  The  heart  then  returned  to  almost  normal  Bize.  but  the  irregu- 
larity in  rhythm  peraiated. 

Second  Stage,— Patient  returned  to  hia  old  work  in  "pilr  of  n-amin^, 
and  u'itliin  Iwo  inontlu  oedema  of  the  U-kb  had  again  sel  Iti  and  he  was  ooiifiued  lo 
be<l  for  nif[ht  wt-ek*  more.  KeluniiiiK  lo  work  axain.  he  could  perform  only 
very  I  i  (t  h  I  labor,  and  very  «oon  relumed  once  more  lo  the  hospital  for  seven  week*, 
with  still  mure  marked  usieiua.    Once  mon;  thoe  diiturbancea  diaappeared  after  rtst  and 
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ilipUlis.  I>i)(  t.licn-afirr  tlic  ■li^htftit  work  caiucil  pnliiilnljou  and  the  fFftin);  ae  iIioukIi 
then  wKrv  U  lielil  cord  iilxiiit  the  rhoi-  llr  mIno  Mt  pain  in  the  region  uf  the 
U\-rr.  At  thi*  jxiinC  licr  re-vatcml  ihc  tioBpitul.  Pulne  mo.  biiiuII,  irnviiW.  VaiFc  fliuhcd, 
tiu  cyiuio^iv.  Expmwiini  iin|>nsiiKl.  Skin  riumial;  ipilrmn  [>f  feet  and  lefus.  (laii^roiio  of 
hig  toe  »f  Tifihl  fool.  It0i^pi^lli<»l  a  luflc  rjpkl.ilyBpnti'annly  on  p\iirciw,  but  while  walk- 
iliK  h^  iiflfii  <tUips  to  canrh  hia  bfvulh,  Orciiaionully  lii;  luiB  attncks  ot  d.VdpnfJtA  liwtJDK 
idtoul  10  niiiiu(i>i.  U'KiriTiiiie  with  ik  f<^plii  ^  of  pr»«iiir  in  the  rrKicui  of  the  hi'urt.  He 
then  fnci*  lU  Ibmigb  hul  liquiil  vmn  poiiriue  from  tlie  liearl  upwurd*  lo  c:ich  dilo  iif 
lh«  Dock. 

Pkyttoit  S'giu. — Apex  beat  tn  aih  loft  IntofRpneo  in  nnttrior  oxtllkry 
iitic,  iKjift  luwl  cmuly  coniprrMpd.  Il«irt  thpn-fom  niucb  piilurgeJ.  soiiiidx  clear  ani)  falriy 
louil,  acli'tii  itiurkeiily  JrrvKular.     [>iv«r  vnliirnv)  anil  lenihtr. 

Onk-R'il  nwl  ill  Iwil,  (UgilnliB.  iimrpliiiie  ui  nifht.  Pulii^ni  hecuini'  miirb  lici.tcr 
vithiii  tmrnty-fdiir  hoitn.  jniW  ihrn  iW  pnr  tniiiuM.  The  iiltJiDki  uf  ilysjmu.-u  idinoHl 
ilimtppeiiri'il.  I'rine  I3(XI,  r\>,  gr,  lir.fi,  Wiilun  mx  diiyn  nil  cnidiiie  ■ym|jioiiiB  liad  ili«- 
nppcan^l.  Murch  11:  I'ulw  &2.  t'pola  wi'll,  [lu  paiii.  A|>ex  lieiil  in  Dth  left  inief*pa<« 
X  rn<.  tiryiiitd  ni.'unmillnry  lino,  nwHicRilrly  fnKvfuI.  Ilmrt  Minidii  clear  but  uregubir. 
Ue  still  oFciuioiuiUy  Ii»b  feeling  of  prt^iute  in  chwl. 

Features  of  secoiKl  stage:  1.  Dilatation  of  livarl  much 
more  marked  than  before.  2.  Ver>-  rapid  ami  very  irregular 
heart  anion.  3.  Definite  nitark.s  of  jmin  in  heart  and  feeling  of  pressure 
(aOKin<)i<l  in  eharaotflr) .  with  rndiating  pains  in  Hhuulder  ami  ami.  4.  Swell- 
ing yf  Jivi'i'  Ifiiilurc  of  right  lii'iirl).  5.  Ketiini  lo  almo-il  normal  untler 
Ireatmeut,  diminution  in  size  of  left  ventricle.  6.  Intcrfurrcnt  nfTcetioiis: 
small  infaret  of  lung,  preiwure  gangrene  of  great  toe,  recovered  from. 

Thin)  S4ai!e.  —  RetuiniHil  lu  i]i<>  li(W|iiial  in  July.  ISHj  (two  yctuii  Int^r).  lie  h:u  born 
kbJF  to  do  srry  Utile  *inii-  la»l  ndmiuion.  Sow  murb  emaciated,  (ace  thin,  op- 
pear*  depr«KH><l.  t'lieck*  anil  li[B<  -liKhily  eviinoilc,  Kwpiralion  djupnoiic  ami 
HtCrtuioiiii.     So  ortliopnicu       Moderate  u-dema  of  sjiiim. 

C^irdise  impiilM'  hn-ii  in  .^tli  tn  >th  left  inlcrnpacRs,  npex  l>r«l.  felt  in  ith  in  lUciUary 
line,  futcible.  Ilmirt  rate  abiiiii  I'.fi.  irrtKul^r.  Cunliuv  dulnew)  19  cm.  from  left  »temal 
Durfpn.  (,1'pprr  liiuit  of  canliac  duliion  an  lii-'fon!  begin*  ul  3il  rib.)  Livur  rvndily  p«l- 
paJ>lc.  Sniinds  loiid.  mure  or  liv«  nlinrt  hill  nn  niiinniir.  Did  not  n-ninin  in  hoHpital.  hat 
on  October  4,  1S'4.>.  nag  bruiiiehl  in  aetun  in  cul1u|)w.  Mark(>il  cynnmiii,  exiteoiilini  cold, 
tedemn  of  Ickh  up  to  kiimi.  linirt  a*  befotT',  (ouiicIh  niill  clr.ar.  ruW  l.M).  I.ivcr  a  Iianda 
braadtb  below  ontal  iii»rxiii.  Onh-rei|  diKitaliB,  alxu  I'litiiphi.ir  Fiiil<ciiUine<~>ii>ily,  Ic*  uiiU 
eOKiue.  .\t  iiiidciifihl  colUpir  ini>iv  marked,  very  nmrkini  dynpiiieu  mid  cyanoBis;  tlirvw 
himu-U  lo  and  fro,  uroaiifHl  loudly.  I'ulur  nut  [lalpahle,  ncit.  re \-iv«d  by  caniplior  or  rlher 
injection,  Al  'i  t.u.  beeuiiie  quiet ;  nlertofuini  breulliiiii;  net  in  ul  3  A.M.;  ■lied  (juielly  at 
3.IS  A.  tL 

Autoftti/.—WiuktiA  cedetna  of  Ucs.  Botli  lungs  NliKhtly  retracted,  slightly  adherent 
over  apint*,  IVricuidiutii  disleudeil.  little  fluid.  Heart  markedly  cnlnrtied  (nuire 
than  twice  Ibe  mxt  nf  pBiii-iit'i  fiiil  i.Ripcriitlly  in  thr  Innjiitiidinul  axi*.  I.rf  I  vni  t  ri- 
e|i>  more  dilaled  than  rlfibt.  Dintatice  frutti  iriMTtioii  of  pulmonary  artery 
to  apex  i:t  em.,  to  riKht  border  of  lieart  10  eiu.  L«nt;lh  of  left  vfnlricle  la  cm.  Utile 
epicanliol  fni.  Valves  ii<)nnid,  aortic  valvcji  clow  iwrfccily.  Pniiillnry  miiiteliTS  well  devot* 
op(»l,  iKinie  ImtieciiU'  t1alletie>.l  ami  utidurKuin^'  libiuiu  ehan|.-ee.  A  libnniB  ('"'ch  in  Man 
on  Ibe  interior  nurfnee  of  llie  left  \'Piitricli'.  KndocanUum  othervfiw'  debcnt*.  sfaowing 
•oniB  yeltow  nrriui  nt  fatty  <lcKcncraiion  of  the  endocanhiiiit  and  papillary  riurcIih.  Cut 
RUrfacn  nf  heart  tnuiete  slium  cluiidy  owelltni;.  Left  auricle  markedly  di- 
lated. Kiitfat  vetitricle  apptam  pole  with  lipoid  nf  yeDow.  Lungs,  (r<leiDa  of  bnimi. 
Liver,  Riarkcdly  etilar^l;  deRnile  nutin«^  liver.  Kidnvya,  lafjte.dark  red,  hatdor 
than  luinnal. 

Micmicopie  exaniinalion  thowa  cxt«n«ive  faity  dtvcrieralion  of  miwclC'-fibm.  but 
only  in  the  imter  la>rrv.  No  in  1  erni  i  I  i  al  changes,  no  chanKea  in  blood-^iwiela 
or  iiefrea  of  the  heart.  Here  and  then:  Ibr  inleniiiial  •Imnda  of  connectiro  Uaaiia 
'.^ipearvd  tfaidiw  than  Dormol  but  aitbnut  ocUular  infiltration. 
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KTIOUJGY. 

In  da  ('oeta's  200  soldiers,  wpU-mnrkerl  fever  preceded  the  ovcrslrain 
in  17  |>or  «nil.;  diurrha-ji  (nniong  which  thcrt-  iiiny  h«v«-  (jccn  iiiiiny  niild 
c&nee  of  typhoid  fever)  ;i0.5  j>cr  ceiii. ;  hard  field  service.  piirlieiilHrly  exces- 
flive  marching,  3S.*»  jht  n-iit. ;  woundu,  injuricn,  rheitmiitlHiii,  sturvy,  ordi- 
nuiy  duties  of  soldier  life,  ami  doubtful  cases  18  per  cent.  Contrary  to  the 
belief  of  many  obHervcni,  tolmcm  did  not  seetn  to  be  an  ctinloj^cid  fuctur 
in  his  scrips. 

.\llbult  jKivea  the  following  olinlo^ciU  factors  of  cardiac  ovcnttrain: 
gii'nmasltoi,  rowing.  Alpiiic  climbing,  long-distance  running,  intense  fits 
of  ajiKcr  or  cmoiion.  sexual  excess^-H.  Overstrain  U  very  frequent  among 
inincm,  incud  workers,  carricni  of  heavy  burdens.  blKcksmtths,  moulders. 
Morton  Fringe  calls  attention  to  the  development  of  cardiac  dilatation 
under  M^vcre  invntJil  slniin,  as  in  a  civil  service  examination,  .\na-niia  and 
chloroms  (Henschen),  apparently  mild  ilinesses,  intestinal  disturbances, 
acut«  alcoholism,  and  febrile  diseases  (Dicllcn)  are  al.-*o  frequent  causes. 
Sexual  excess  is  an  important  factor,  especially  in  men;  but  it.-*  effects 
arc  usually  mure  marked  in  hearts  already  weakened  from  other  diseases 
or  from  valvular  lesions  than  in  perfectly  healthy  hearts. 

Myers,  Allbutt,  and  Schott  have  shown  that  tight  belts,  uniforms, 
and  corects  displace  the  heart  upward,  embarrass  its  action,  and  predispose 
to  overstrain.  Indeed  Myers  found  that  cavalry  .noldiers  with  tight  belts 
Buffered  more  from  lung  rides  than  infantry  from  marching  the  same  di&- 
tanoe. 

SVMI'TOMS,   HIONS,   AND  CLINICAL  OOVHSE. 

The  chief  symptoms  are  dulness,  excitability,  nervousness,  loss  of 
sleep,  loss  of  appetite,  restlesttness,  huEsing  in  the  ears,  vertigo,  muscie 
volitantcs,  palpitation  of  the  heart,  usually  very  severe  and  often  asso- 
ciated with  a  feeling  of  pressure  or  constriction  over  the  chest.  This  may 
be  very  dislrc-^sfing,  but  does  not,  as  u  rule,  chubc  the  patient  to  remain 
absolutely  still  nor  give  him  the  fear  of  sudden  death,  though  da  Coata 
mentions  cases  in  which  the  precordial  distress  was  great  enough  to  cause 
sohlicrs  to  fall  to  the  ground  in  the  mitbit  of  battle. 

Fain  over  the  preconliuni  and  the  left  shoulder,  occasionally  down 
the  arm,  increased  on  inspiration  and  on  coughing. 

Dull  headache,  distiness,  especially  on  bending  over,  sleep- 
lessness, indigestion,  tympanites,  and  diarrhea  are  common. 

The  patient  ofu>n  wears  ;in  anxious  exp[\>ssion  and  there  arc  usually 
pallor  ami  more  or  less  cyanosis.  I'ulse  ia  usually  small,  feeble,  rapid,  and 
often  irregular.  The  cnr<liac  impulse  may  !«■  hnivlyornot  at  all  visible, 
but  on  percussion  the  area  of  relative  cardiac  dulness  is  usually  found  to  be 
enlarged  ("n.-fideraldy  to  the  left  both  downward  and  upward,  and  often  also 
to  the  right  as  well.  This  corresponds  to  the  dilatation  of  the  left  ventricle 
andof  both  auricles  {t.e.,  diameters  MR  and  ML,  Fig.  S.i,  are  much  increased). 

On  the  oilin  tiaiul  Kal*piuit«tn  lias  tJiowii  (hul  in  jtui  Ihnv  case*  the  impulae 
nisy  he  exceptionally  ■troiig  aod  impart  a  benving  to  iliu  wbol* 
olieMl,  even  tfaoii|[h  the  hnnrt  bo  tnuch  •tilated,  fsiliac,  and  lievdid 
of  the  ■lightcut  Intcc  of  byp«rtmi>ti}'.    A  ByaiolU'  lelractiun  ia  unuiilly  ttxa  over  the  greater 
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|iart.  cif  thn  prcconliiim  of  tbfl««  a\'prworkinjE;  Iteurts  (F^;-  89).  curmponding  ta  the  con- 

Irtictiuu  (if  llu.-  riuhl  viMiIrirle  ([Hi^  fil).  Occwriontilly  in  riipii)  and  irmiiliir  hearte  lia» 
appraranw  i«  anmrvp-hnt  piWKlinjt  anil  ha»  led  BOnip  tliiiitfiiuui  li>  dieluU  aot«  o!  "delirium 
cunlis"  w/)iere  tills  cmiililioiL  vion  nut  prvscMil  Dt  iilL' 

Tht;  nrcit  uf  rolalivc  cardinc  lUilneoH  la  miirh  ptiliirgcd  (Fig, 
112),  eepecially  to  ibo  left,  both  downwunlv,  fonvapoiiiliiip;  to  the  dilata- 
tion of  the  vpntricle,  ami  upwarils.  romespotidins  to  the  aiiriplo.  In  nutm 
se%'ere  ca«c»,  esppcially  with  marked  ry«tio:ti^,  iliv  duliic:sM  is  enlarged 
al»o  to  tho  ri^ht  from  dilatation  of  the  right  auricle.  Occaiuanally  thiii 
diUtdtioH  may  have  paswd  of!  befoix>  th«  patient  baa  been  .■<(.>i>ii  by  lh« 
phyidcian  and  only  the  other 
symptoms  and  signs  [K-rsist,  but 
it  U  safe  to  assume  that  it  ha.4 
been  prr!!*ent  M  an  earlier  stage 
of  the  disease. 

The  heart  sounds  may 
be  either  very  distant  and  feeble 
or  very  short  and  sharp,  eorre- 
Hponding  to  the  two  ty[»s  of 
eardiac  ini|)uise.  They  are  usu- 
ally tin  accompanied  by  mur- 
murs, but  in  an  irregular  heart 
may  be  of  uneven  inienaiiy. 
The  seeoiid  pulmonic  i.*  usually 
the  loudest  sound  heard.  The 
clearness  of  the  first  sound  is 
often  altered  by  a  reduplication, 
especially  in  rapid  heart,H,  or  by 

the  presence  of  a  soft  blowing  systolic  murmur,  which  i.'i  usu-iUy  loudest 
over  the  pulmonic  or  tncuspid  area,  but  occasionally  iiIno  hciird  to  the 
anterior  a:<illu.  These  sounds  do  imt  always  but  may  sometimes  corre- 
spond to  the  presence  of  functional  insulTiciericy  of  the  milral  valve 
(vide  page  323),  tu  other  ru,!V  to  tinu'mia.  It  is.  however.  e.\treme!y 
difficult  or  sometimes  imimssible  to  decide  alK^olutely  whether  such  an 
insufficiency  is  present. 

The  pulse  is  usually  rH|>id,  ran^ng  from  SI)  to  160  per  minute, 
small,  and  weak,  in  many  csiws  irregular  in  both  force  and  rhythm.  In 
less  severe  cases  there  are  only  occasional  extrasystoles  (Schotl);  in  tho 
more  advanced  then*  is  an  absolutely  irregular  rhythm  which  persisus 
even  after  the  rate  slows.  There  is  often  persistent  tachycanlin  without 
dyspmpa,  lasting  for  even  weeks  or  iiionlhs. 

Clinical  Course. — Id  some  cases,  however,  all  the  signs  and  .'tymptonis 
of  overstrain  may  W  present  without  any  irregularity  whatever,  but  often 
associated  with  a  rapid  and  regular  pul."*!!.  OccaMonalty  the  pulse  may  bo 
regular  only  while  it  is  rapid,  but  becomes  irii'gular  as  the  rate  diminUhes. 
In  many  ^ases  no  murmurs  or  other  signs  of  valvular  insufficiency  are 


tin. 


'i, — <^nIijiiTiitil&p«M  tn  V.  I^>ilnr]'>  mud  ut>'Mi  U19 
ihn*  lUpvoiHv*  ulminaiiiii*  (1,11.111). 


■Th«t«nn  delirium  cordis  b  iwed  ratlier  iniMlnildy  to  dmixnalc  coiulitioni 
vaiylni;  belwevn  »trvniF  irregularity  with  tii«liyriLnliu  aiid  lru«  fibrillation  of  the  heart. 
The  omrt  of  tlic  luller  U,  however,  not  eoniiiiileot  with  Ibc  cxintcncc  a(  liXe, 
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unco«nt«rp<l.  while  in  Rtill  oihorn  «  relnlivc  or  functional  insufficiency  of 
the  mitral  or  tricuspid  valve  ro^uits  from  the  cfirdiaf  dilatation,  with  iioiik? 
cmbsrruiwniiMit  of  the  heart  n-jiulting  ihorcfrmn  in  addition  to  tht  original 
failure.  SyetuUc  (fuuclJonul)  murmurH  are  heard  in  these  hraw.  and  the 
st»ia»  is  Klill  further  inrreaae<l  by  Ihe  reRiii-gitatioii  of  blood.  The  UHloma 
becomes  oxtrenw.',  hydrothorax  may  set  in.  and  death  soon  results.  As  in 
the  cftsc  of  diL  (!osta's  patient  under  disenmion,  iho  progress  niiiy  be  stayed 
somewhat  by  occasional  Ireatinent  and  mjit.  If  the  latter  is  sufficient  and 
the  disenw  not  too  far  advanced,  the  patient'n  life  may  be  saved. 

The  li  vcr,  as  i»  Ciisc  11,  enlarjjes  when  the  eondition  becomes  severe 
and  tricuspid  insufficiency  haji  set  in.  Its  e<lKe  is  then  Kmooth  ami  varie.s 
in  consi»teai'y  from  l>eing  rounded  and  mo  .sufi  as  to  be  palpable  only 
with  the  side  of  the  index  finger  to  almost  board-like  hardness.  Ii  ia 
ulways  smooth.  Id  aeverc  cuses  jaundice  may  be  present  and  Ihe  liver  may 
pulsate. 

The  abdomen  is  often  distended  with  gas,  a  factor  which  runtrib- 
ute«  largely  to  the  CMrdtnc  diitconifort  by  pushing  up  the  diaphragm.  In 
the  later  staj^s  of  heart  failure  ascites  may  be  present. 

The   go  n  i  I A  U  a  iihow  cedema  only  in  the  later  dtagcn  of  the  disease. 

The  lower  extremities  are  oft^rn  tcdematous.  the  swellinf;  first  mani- 
festing itself  about  anklf."  and  Hhins. 

The  urine  during  the  jx-riod  of  heart,  fiiiluix-  is  usually  «ntnt,^iess 
thanUOUc.c.  (^0  ounces)  for  ^4  hours, -owing  to  diminished  rapidity  of  btuod 
flow.  It  i.s  then  of  high  specific  gravity  ( 1020  and  over),  and  often  contaiiut 
albumin  and  cjixls.  In  extrenie  stasis  nuinenius  epithelini,  coarsely  and 
finely  granular,  and  hyaline  casts  are  seen  in  every  field  of  the  microscope. 

Blood.  The  blood  picture  may  vary  from  a  moderate  anifniia  to 
a  real  polycythemia,  dependent  upon  the  condition  of  the  patient  before 
the  over-exertion. 

The  sputum  may  l»e  scanty  and  nmcovis.  or  profuse,  frothy,  wid 
albuminous,  de{x>n<leut  u|K)n  the  relative  strength  of  the  right  and  left 
ventricles.  In  rare  eases  hu-mopty»is  resulu  during  the  exertion  from 
engorgement  of  the  pulmonary  capillaries. 

Transitory  Cardiac  Dilatation.  —  A  particularly  instnietive  scries  of 
eases  t<tudied  with  modern  methods  are  those  reported  by  Mornung  (IBOS). 
Among  1100  cases  which  he  watched  with  ihe  .\-niy  during  the  pa.*!  seven 
years  he  has  met  with  a  number  who  usually  showed  perfectly  normal 
hearts  but  were  snlijcct  to  ucut*'  ilihitation  aftttr  overstrain.  This  was 
ptirtii'ularly  frequent  in  [jersons  who  had  uscil  alcohol  to  excess,  in  those 
who  hnd  ri-cently  suffeivd  from  infectious  di.-H^aHC.-i,  and  in  ana^mii-  indi- 
viduals. The  attacks  of  dilatation  an-  brought  on  by  fright, 
high  altitudes,  excitement,  over-exertion,  etc  Sexual  ex- 
citement might  be  added  to  this  list.  Honiung  returns  to  the  old  view  of 
Seiti,  .\llbutt,  and  v,  Ix'y<ien,  that  cardiac  overstrain  with  acute 
dilatation  i.«  much  more  common  than  might  be  supposed 
from  the  work  of  Morili:  and  hii>  pupils. 

For  a  long  period,  however,  he  may  be  expectei)  to  be  more  subject 
to  other  attacks  than  before,  although  by  care  he  may  remain  free  from 
(hem.    .lust  how  long  this  susceptibiUly  may  last  varies  with  each  case. 
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but  <1h  Costa  haft  shown  iir  that  aft«r  rarofuUy  HparinR  the  patient  from  all 
severe  offort  forwpcks  or  pvt-n  niontht^.  he  may  jiniuri  perform  evon  such 
severe  elTorts  il!«  arc  entailed  on  cavalry  i'harti;e4  and  funiid  iiiitrelie»  without 
injury  and  may  lead  a  life  of  perfect  health. 

The  other  side  of  the  picture  is  tihonn  by  v.  Leytlen's  case.  This  man 
returned  to  work  in  spiw  of  the  diapomfort  The  latter  became  worse,  and 
after  bearing  it  for  three  months  he  entered  ihe  hospilal  with  a  heart  already 
dilated  and  permanently  irr«gvdar,  and  with  well-marked  a>dema  of  the 
UmbB.  Definite  heart  failure  hod  liet  in.  From  thts  he  recovered  under 
reflt  and  treatment  with  diititalis.  His  heart  resumed  almost  normal  «ixe, 
hia  cedema  disappeared.  The  circulation  once  more  returned  to  idmost 
normal,  but  one  permanent  injury  had  been  done  for  which  the  treatment 
wiuf  of  no  avail.    The  lieart  action  had  Ixicome  irregular  and  remained  ho. 

The  commencement  of  jwrmanent  ab-wlute  irregularity  in  rate  (pulmis 
irregularis  perpetuus)  (sec  I'art  I.  Chapter  IV)  at  this  fitage  is  a  ver)'  com- 
mon occnrrpnce  in  ovei'strained  hearts,  and  se^ms  to  Ix?  one  of  the  moKt 
important  faetore  in  itct^^rmining  the  subsequent  course  of  the  ilisease  (see 
page  123).  When  the  irregularity  i>ersists  it  aiUls  ils  own  mechanical  ellecls 
on  the  cireulation  to  thonc  already  present  and  increases  the  overstrain. 

When  a  life  of  strenuous  mu.-4cutar  work  is  continued  by  such  a  patient 
tile  result  is  inevitable.  Strain  follows  strain,  and  the  condition  brought 
about  by  the  first  fnihiip  is  cxsggi?r»te<l  with  each  ducccssive  day's  work. 
The  attacks  of  pain  and  pressure  in  the  thorax  (anginoid  attacks)  increase 
in  severity  and  frequency.  The  heart  dilates  more  and  Vx'comes  corre- 
spondingly weaker.  Blood  stagnates  in  the  veins,  first  in  the  more  depend- 
ent portions,  raUHing  (udeiiia  of  the  ankles,  shin.*,  thigh.-*,  gvnitatin.  then 
enlargement  of  the  liver  and  ascites  from  stasis  in  the  portal  system,  finally 
UHlema  of  the  face  ftn<l  arms.  The  heart  dilates  still  nion>:  the  mitral  and 
tricuspid  orifices  no  longer  close.  After  each  attack  he  is  less  vigorous 
than  Itefore,  and  greater  care  must  be  taken  to  avoi<l  exertion.  For  the 
ninnun!  laborer  sucli  a  life  may  be  at  once  impossible  and  intolerable,  but 
the  litK'Taleur.  the  scholar,  the  scientist,  and  the  man  of  affairs  may  be 
savetl  for  years  to  a  life  of  tguiet  but  none  the  letta  useful  activity  in  spite  of 
a  conaderable  degree  of  cardiac  break-down. 


DIaRNOAIS. 

The  diagnoeiii  of  primary  overstrain  of  the  heart  is  not  alwa)*!!  simple. 
It  is  always  a  question  not  of  whether  the  heart  ha.*  been  overstrained  but 
of  whether  this  weakening  is  priinar}'.  and  whether  the  heart  was  perfectly 
healthy  before  the  effort  was  made.  If  the  heart,  muscle,  or  valves  were 
in  any  way  discanvd  before  tlie  effort ,  the  overstrain  may  be  coiLsidercd  as 
serotidarj'  to  that  lesion.  .Accordingly  the  diagnotus  rests  upon  the  pre- 
vious history,  upon  the  nature,  ilurntioo,  and  sequela-  of  previous  infec- 
tious di.'aeaaes,  ui>on  the  degree  of  arteriosclerosis,  and  upon  the  general 
health  of  the  patient  before  the  un.-<et  of  the  ti-ouble. 

I.aLent  myocarditis,  fatty  degeneration,  and  arterioseleroMs  are  par- 
ticularly difficult  to  exclude.  ,\  mild  graile  of  myocarditis  nuiy  have  given 
no  symptom  whatever  in  daily  life,  but  become  nppiirent  when  exercise 
w  violent.    A  mild  grade  of  arteriosclerosis  is  practically  univer^  among 
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persons  past  middle  age,  but  if  considerable  efforts  had  been  made  without 
symptoms  of  cardiac  insufficiency  these  may  be  disregarded.  When  symp- 
toms of  heart  failure  occur  suddenly  in  a  robust  individual  during  or  after 
some  intense  muscular  or  nervous  effort,  acute  cardiac  dilatation  and  over- 
strain may  usually  be  diagnosed  with  certainty,  but,  like  hysteria  among 
the  nervous  diseases,  it  should  be  arrived  at  only  after  a  process  of  careful 
exclusion. 
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II. 

PATHOLOGICAL  PHYSIOLOGY  OF  EXERCISE,  CARDIAC  OVER- 
STRAIN,  HEART  FAILURE,  AND  COMPENSATION. 

PHYSIOLOGY    OF  EXERCISE. 

It  ia  evident  from  the  foregoing  examples  that  muscular  efforts  which 
lead  to  cardiac  overstrain  are  in  themselves  merely  the  exaggeration  of 
ordinary  exetcises.  To  understand  these  effects  it  is  necessary  first  to 
understand  those  of  ordinary  exercise, 

McCurdy  has  classified  exercises  as — 

1.  EzeraiaeB  of  Epeed,  Uke  nmning,  cheet  weight  exercises,  etc.,  in  which 
the  mdividual  movements  require  little  efFort,  but  the  main  effort  lies  in  the  rapidity  with 
which  they  are  repeated. 

2.  Exercises  of  endurance,a8in  iong-diatance  running,  prolonged  walk' 
ing,  forced  marchee,  etc.,  in  which  the  movements  are  neither  diSicuIt  nor  especially 
rapid  and  the  element  of  strain  sets  in  only  with  the  onset  of  fatigue. 

3.  Exercises  of  strain,   as  lifting  heavy  objects,  wrestling,  etc. 

Exercises  of  Speed.— The  cases  of  cardiac  overstrain  reported  by  All- 
butt  and  da  Costa  represent  overstrain  from  exercises  of  endurance;  those 
by  V.  Leyden  and  Miinzingcr  represent  exercises  of  strain. 

Masing,  Erlanger  and  Hooker,  Dawson  and  Eyster,  and  Gordon 
have  investigated  the  effect  of  exercises  of  speed  such  as  rapid  weight- 
lifting,  running,  etc.,  upon  man.  The  three  last  named  have  found  that 
in  individuals  in  training,  whose  circulation  is  least  affected,  mild  exercise 
causes  either  no  change  or  else  a  fall  of  blood-pressure.  Tang!  and 
Zuntz  also  found  this  in  horses  and  a  similar  period,  though  of  short 
duration,  in  dogs  running  on  a  tread-mill. 

In  all  muscular  work  an  increased  amount  of  COj  is  given  off  from  the 
muscles  and  acta  as  a  hormone  '  which  sets  into  play  the  following  physio- 
logical mechanisms: 

1.  Vasodilation  in  the  muscles,  diverting  four  or  five  times  as  much  blood  through 
this  channel   {Chauveau  and  Kaufmann). 

2.  .Acceleration  of  the  heart,  at  first  through  diminution  in  the  vagus  action,  and  in 
the  later  stages  of  prolonged  severe  exercise  chiefly  through  stimulation  of  the  accelerators 
(Hering,  BoH'en). 

3.  Vasoconstriction,  especially  in  the  splanchnic  vessels,  which  tends  to  counteract 
the  effect  of  the  vasodilatation  in  the  muscles. 

4.  Stimulation  of  the  augmentor  fibres,  and  perhaps  also  of  the  heart  muscle,  directly, 
causing  an  increased  force  of  contraction  (higher  maximal  pressure)  and  an  increased 
xystolic  output  (higher  pulne-pr^ssure).  Stimulation  of  the  augmentor  Rbres  also,  as  a 
nile,  causes  increased  cardiac  tonicity. 

'  Hormone,  a  snbcitance  generated  in  one  part  of  the  body  which  circulates  in  the 
blood,  reaches  and  sets  into  activity  another  organ,  thus  playing  the  rAle  of  a  "chemical 
messenger."  (CE.  Starling,  E.  H.:  On  the  Chemical  Correlation  of  the  Functions  of  the 
Body,  Lancet,  Lond.,  1905,  ii,  391,  423,  601,  .579.) 
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The  heftrl  of  the  trained  athlete  Is  habituully  throwing  out 
an  amount  of  blood  suited,  not  to  the  needs  of  the  moment,  but  to  the 
needs  of  ihfc  periods  of  cxprcijtt'  to  which  hf  has  iiei'ustotiifd  himstdf.  The 
fty.^lolir  output  is  above  normal  when  ihe  exercise  (and  henee  the  increased 
production  of  CO,)  ia  slight.  The  heart  is  thus  able  to  take  can.'  of  the 
excess  CO,  production  in  cxcrci^  without  increasint;  itei  output;  and  hence 
the  vasodilatation  in  the  muHcIes  is  the  only  factor  inRuencing  the  blood- 
ppfssuiv.  Whvn  ihe  owrcisc  becomes  severe  the  other  mechanisms  begin  to 
play  a  r(>Ie. 

In  normal  but  not  trained  young  men  Masing  found 
that  ui>on  lifting  und  lowering  a  weight  with  the  feet  the  blood-prca- 
0ure  (maximiil)  and  ))ulse-rate  rose  at  once  to  a  con- 
Biant  heighi,  where  they  remained  until  the  exercise 
ceased.     They  then  fell  almost  immediately  to  the  ori^nal  level.     The 


EXEHCISB  EXlillLlBli: 

FlO-  113. — Altefiljoiii.  ol  Uood-pMMUro  ilur  to  tMitiii  httjiiminighl  wiigliliwilh  thi"/r»t.    ( AfWr  Jtauug. 
OeutMehrt  ArrA.  /.  ktiik-  MM.,  vol,  Ixilv,)    A,  Noifiikl  jquDf  (nan^     ly  Ma^j  m^vd  <VH, 

writer  hius  found  that  the  minimal  pressure  riaea  also,  but  lesa  than  the 
maximal,  the  pulse-pressure  being  increased.  In  middle-aged  persons 
MiL-<ing  found  that  the  presinirc  rose  higher,  and  on  cessation  of  the  exercise 
rcquirt'ti  sfversil  minutes  to  reach  the  original  lcv<'l;  while  in  very  old  persons 
the  rise  was  still  greater  and  neither  pressure  nor  rate  returned  to  normal 
for  a  consjdcmblc  period.    The  response  ia  proportional  to  the  effort. 

When  exercise  is  continued  in  normal  young  persons  and 
the  organism  readapts  itself  to  the  effort  (the  "second  wind''  selling  in), 
blood-pressure  and  pulse-presicure  again  fall  to  a  fairly  constant  level 
(Daw.ion  and  Hjitfield).  This  probably  explains  why  the  heart-rate  of 
well-traiaed  Munilhon  racers  is  sometimes  slow  at  the  finish.  In  animal 
oxpcriiiients  it  finds  its  analogy  in  the  improved  cardiac  action  obt>er\x-d 
as  a  result  of  clamping  the  thorueic  aorta,  and  represents  the  responiie  of 
the  heart  to  a  strain  which  is  noi  exces.sive. 

The  weaker  the  individual  or  ihe  more  severe  the 
exernise  the  more  prominent  become  factors  2,  3,  and 
4,  the  greater  the  rise  of  bloo  d-p  resBure  and  the 
greater  the  pulse-rate.  The  slowness^  at  which  condilion.'t  return 
to  normal  is  more  or  less  proportional  to  the  exertion  and  the  fatigue. 

It  is  also  true  that  for  n  given  amount  of  exercite  performed  in  a  given 
time  the  amount  of  CO,  formed  is  least  when  it  i-s  done  with  leust  effort 
by   trained    individuals  and  increases  when  the  effort  becomes  marked. 
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Zuotx  and  Schuraburg  have  cihon'n  upon  0«rnisD  «>ltliors  thai  u  certain 
Hhori  march  uwd  up  only  o54.S  calorics  of  enerRV  when  the  eubjects  were 
fresb,  but  required  KJS.S  calories  when  ihoy  w«r('  fniigucd.  This  is  prob- 
»biy  due  to  the  fad  thai  with  the  increase  in  effort  accessory  muscles  arc 
calletl  mlo  ptay,  many  of  which  contract  and  give  off  CO,  without  mate- 
rially improving  the  execution  of  the  exerciw;. 


Fmi.  II*. —  Eflecl  o(    "nlkliMi  on  ■  level  on 
liftUnil  friih  bodlir  bmkAi  cciiiipviuiwlicin.    (Aftvr 
,  Cktmt  aod  Snicr.  Ant,  J.  U.  St..  «uuv.) 


Fib.  II^.^Edcct  of  prtilEiniol  ueKiiE  upon 
Uir  blood-pctHUrt  of  mm  in  T«ridii>  <l>ar>A>  nl 
muHUlAr  ttrcncth-  Th«  uro**  tnrtio«i«  ihe  point 
•t  Hlticli  lymplunin  at  nhxiiliuii  'ri  in.  COM- 
PE.VSATSD.  niinp*n«iHl  l>Nin  Imiiisn^  FAIL- 
/.V(r.  br«l»D  KdnpcDHUoa  vtilt  heart  fbjtun. 


dxcrcises  of  Endurance.  —  The  point  at  which  an  exercise  of  speed 
becomes  converted  into  an  exercise  of  endurance  is  more  or  less  relative 
and  depends  chiefly  upon  tbc;  condition  and  the  training  of  the  individual. 
The  moBt  typical  exercises  of  endurance,  the  forced  march,  the  long-dia- 
tance  runs  (Marathon  rai-es),  anri  long-<ii.'<lanre  bicycle  r«ce«,  have  been 
carefully  studied  by  Zunix  and  Schuinburjt,  Blake  and  l-arrnboe,  Dietlvn 
and  Moritz.  and  R.  T.  Abercrombie,  In  these  exercises  the  least  changes 
occur  in  the  best>traine<I  individua!.-<  in  whom  the  amount  of  effort  put 
forth  is  least  or  least  prolonged. 

The  pu1w-ral«  a(  the  nicMi  who  flnixhrd  in  the  Marathon  nice*  nt  Boston  Hhowed  nur- 
primtit;))'  Utile  iiicrMM.  ttw  Kt«ut«et  riiw  <iuiiii^  the  ntce  uf  1900  Ueiii);  (n>in  TK  before  to 
144  utu-r;  }iiil  tlir!  avenue  nU«  uflrr  ihc  rncc  wnii  \Wi  (Illakc  and  LdttuImv).  Hirrc  wiui 
lrvi|U('iiil>'  u  ■[loib'nite  icrviJo  u!  irrvKiilnrii.v.  7,wiit  unil  ScliunibiirK  found  »iinilnr  rtlocit. 
Thp  l>looil.inniiiufi-  iiftiT  ilie  race  wim  unuullv  finiii<l  to  be  it  trifle  lower  tlmii  before  tbe 
■tart.  IhiHiKl)  il  vnrinl  icmilly  in  ililTcrml  imlividiialii.  .1.  Itanuh  h^ii  mccnlly  t^t»inod 
■itniUr  rcBults  wttb  I  lie  Ertaacer  u|>|ur»tiu  u|>on  jnoilier  eel  of  trained  Uatathoa  ncen. 
Th0  nftliodia«ntph  iihi>i>-ed  dllnlntinii  of  ilie  lienrt  jii  uU  liii  ciuvh.  CJuitO  diffemil  an.' 
tbe  nstillA  in  1f>nK-<UMjinc«  rnrm  run  )iy  .'unntcur*.  Dr.  R.  T.  AUrrcromhJC!  hiu  recently 
iuade  •  Careful  atudy  uf  (lie  conditiMi  of  eoQiMtantH  in  a  [weiity-niile  road  ruM'  before 
and  Immcdinlcty  itftrr  the  rtcr.  B^'fom  tbc  mcc  tbc  at-rrimn  l>liH>d-|irrjHum<  wilb  lb« 
Erianser  ^ifMnitijn  were:  miutiinn)  rJO-130.  minimal  7i-Mi;  pulscr-rate  SO.  Immediately 
afWr  the  ruec  the  puLv-  wmi  in  almonl  every  iiulance  too  ftcbk'  to  be  coulit«d.  aa  irtre 
ulau  the  heart  gBoiiiuU;  and  ndttirr  lhi!<«  nor  Ihr  blooil-iimuiiirc  coiild  tw  witidaettmly 
rutinuiiL-d  until  oue-lult  hwir  alter  the  tiainli,  «lien  tbe  puls^^mte  wna  uttiidly  ahoiil  1'JO 
prr  iuiliut«,  Ifac  inaximal  presure  about  7a-100  mnul^.     Tlie  lieart  sounds  were  still 
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rapid  nnd  foelJp.  Nrv«nhel(««  all  of  tliMO  men  felt  qulle  ««ll,  and  nviv  able  tA  enjoy  a 
cntd  piling  iinmwiiawl}'  niter  tlie  PKaiiiitiatiuii.  \^'iIlliD  on  hour  aUrr  llie  fiiiiiiti  lhi*y 
iren  nil  fwliDg  quite  ac(ir«.  The  tilooil-jirrsKiin'  wn*  Ufnially  loiiad  lo  be  luyivt  than  lie- 
fnra  the  ■lan,  but  thU  vnrir<l  erfHtly  in  iiuUxidiud  ciums. 

N'ot  aL  tlie  ^^^uTt!l  of  triidurancH  (cats  are  «>  mQil  iw  th»c.  DuriD^  the  tunateUT 
athldlic  conUMtM  in  thi:  I'niird  .States  the  pact  five  yntrnt  there  haw  hewn  nevetn]  comv  of 

ferman«nt  lifiurt  fuilutt-  fuMon'inKl  iliroolly  upon  uveriitrsin  in 
onK-diilnncc  runii.  Aniiula  CobIo'»  m-Tin*.  the  pcrBonn  wlinw  licaria  wcrr  injun-ii 
irrrc  iiHUnlly  boyii  under  twenty  nho  wen;  poorly  li»ined  anil  wlio»e  heart*  tss-k  not  fltletl 
for  l)ie  attain  put  n|>u]i  iheiti. 

Aa  rcKnrdi  the  (neiaboliiiin  durinft  (ucb  «xerci>c  Ztinit  and  Schtimburt;.  and  ako  A. 
l/iotvy  and  1,,  Ztinii.  foiitid  that  liolh  tiie  amoiiint  of  CO,  K'ven  ofl  |»r  minute  and  the 
rv«|nrat(in'  (|tiutieiit  K-i'rc  mnrki'dly  jesncfied  <CU,  fulling  fruni  803.^1  c.c.  to  T4'<-0  c,c.  per 
iniiiiili!;  rwpirrttory  ([unlient  fnllinft  fmm  li.S5.^  to  O.TSO)  nt  the  end  of  the  exertion.  thi»i|th 
the  O,  lueil  n-as  iinehuiiuni.  Thin  ia  due  to  fiinnulion  of  iiit«niiv<lj«te  onidalicai  prcHl- 
ucl*.  snruiiliiclie  acid,  ,)-iixybutyric  acid.  etc..  tla-  pri-uure  ot  whose  nulls  may  aild  to 
the  fstiyie  Morvnver,  the  lowenvd  output  of  ('O,  indiejiIeH  a  InwCO,  eonfnt  of  the  blood 
(acapnia),  and.  tui  HciiderBoii  haa  nhowii,  thiiH  in  turn  cauMa  dilatation  of  the  veins  and 
cau>*e5  I  he  blood  to  irradually  leave  the  nrleri™.  at  agnate  in  the  venous  renorvoir  (tee 
page  SI),  anil  thus  diminish  the  rapidity  of  the  Itlooil  How. 

Correspond ing  to  the  variations  in  rapidity  of  blood  flow,  the  uriae 
is  incrcaitetj  in  amount  dui'inK  mild  exercise,  decreaaed  durinR  severe  exer- 
cise.   After  boat   raeeii  and   itfter  tin-   Manithon   nici':*  il  often  contain; 

iiibumin,  casts,  and  even  traces  of 
blood,  probably  aa  e.  result  of  !ttasi« 
or  high  prc»!<ure  in  the  renal  wins 
and  capillariei). 

ExeiVtw  of  Strain.— The  effect  of 
esercUcii  of  strain,  lifting,  etc,  ii<  totally 
difTerent.  McCurdy.  Bruck,  and  others 
have  shown  that  these  exercises  cause 
a  far  greater  rise  of  blood-pirasurp  than 
do  the  exercises  of  speed;  and.  on  the 
other  hand,  the  pul.-«c-rat*  iloejt  not  riw 
rapidly  but  is  at  Tirat  either  slowed  or 
unchangetl.  The  rise  in  blood-pn:ssuiB 
is  RTeater  in  arlerioscleroties,  old  [wr- 
.■«oii.-<,  and  ^veak  iudividnalK  fur  the 
same  amoimt  of  work  than  in  well- 
tlevelopcd  normal  individunls.  In  per- 
sons already  suffeiing  from  broken 
coinpen.sation.  on  the  other  hntxl,  the 
heart  absolutely  fails  to  respond  with 
increased  effort.,  and  may  be  so  givally 
weakened  by  tho  strain  that  the  blood- 
presaupe  may  fall. 
All  the  factors  which  are  calletl  into  play  by  the  hormone  action  of  CO, 
in  cxerciaeM  of  spceil  and  of  endurance  art.-  also  acting  in  exereiws  of  strain: 
but,  since  the  latter  are  usually  intermittent  or  of  short  duration,  their 
effects  are  at  first  ovewliadowed  by  others  which  are  more  iit(erti«. 

In  carrying  out  any  exercise  involving  muscular 
strain   the   individual   in  vol  iiti  tartly    closes   his   glottis 


FlQ-  11C- — Mitu  at  htuod-pvt^ttirP  dU'iHC 
VaJhIva'*  ax|i«riukBiit  umi  ciunnc  tuor^JM-- 
Noniinl  indlviiiiul-  ISfh^miiiic,  *'tft  ttrtjuk.) 
ARTKBtO.-iCIXH.  run*  of  Uoo-l-prtMuro  lo 
nuin  Willi  KritfioHJcnxii  p«tf«rniiu|  tlw  lune 
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un«]  executes  aa  attempt  at  forced  oxpirnliun.  The 
result  of  ihis  U  n  treiiwndoiiii  iiicroaHp  in  intrathoracic  pret^ure.  uhieh 
hindei^  llw  uutllow  of  booU  from  the  righl  vt-iilrirle  as  well  ii»  the  inflow 
into  the  right  auricle, 

Thn  result  ol  llinm  two  faclom  it  ililatnt.ioii  of  the  riahl  v-mtritile  nniJ  *tn«a  ill  tlw 
f>)'Hl«mk  velnt.  whlfli  in  ullll  (iinln'r  nJionii  l>y  Iho  e>'uiKwiB  of  lh*t  faice  aii'l  liiBtrnlion  of  the 
iium  Itiul  iiccompiiiiy  utl  i>iicb  exercises  fved  in  trninnl  sllileles.  TIu*  vvnotis  elstuti  ia 
fiirthrr  incrv:>«nl  hy  Ihc  iiuiiil(<n  ta|iii>«xiiiK  out  of  l>Ii>m(  from  llic  latge  roowM  of  ■kclctal 
hiiiwIfi,  uflii«li  aiv  )>i'ing  forcibly  euntiacwtl  HimutiaueoiuJ)'.  a»  well  us  from  tJie  vcfwcis 
of  Ilic  Kf'lancliniE  ari'a. 

The  hiith  iirowiiiv  uiihiu  tljelunjiBHliiiHiUlm  tlwaMwory  endinssof  tlin  vngus.  which 
ill  luni  rrllexl}'  Bi.ittiiilnlu  Ibe  motor  niiclriiK  of  the  vmeiih  and  tlw  voKauutor  ci^iitrv  in  Ihc 
mpHiiltn  luul  ciiiise  l>oili  Hli>«in);  of  the  |iijlie  nnd  riw  of  hlo<id<p(rMiucc  The  t^nmil  mult 
It  Ihc  uiiiii^,  htit  kw%  murkvii  when  the  VulsuUn  oxpvrimriit  only  (forrc<l  expiration  urilh 
^ultU  cUieetl)  in  ciurit^ii  out,  ami  dcpoml*  very  Inrsely  upon  this  fnctor. 

UZB   OF   UKART   AFTKIt   EXBItCl»K. 

Plmlnulion  In  Size  in  Healthy  Hearts.  —  Kxninitittd  with  thf  \-ray 
the  RiiricW  are  seen  to  tlilate  greatly,  but  ih«  t'entrirles  do  not,  lus  n  rule, 
dhow  any  (lilulAiiriii  u'liHtfv<-r.  Thitt  figftiii  is  a  qiuMMon  of  tonus,  and  here 
also  the  Intt<^r  fjiclor  seems  to  determine  whether  diliitalion  slinll  «>!  in 
or  not.  .Vll  exerciwo-'i  wiwn  HufTicii-ntlY  wvere  lead  1o  ihlatntion  of  hearts 
whom  myocardium  has  euffereil  iojur^*,  especially  during  the  cour«  of 


rm.  1 1'.— ^lffnl-»«^of^■t»e  tlravjiiB  vhuviiix  ^^tiaUoub  in  uta  at  Lfir  Lfltrl  t)i  4  l(ntK.<lJ'l'*0^ 
bi^vrlc  nitrrr, »«  llao  rt>ui1  uf  »  vtrrlrmx  rdM;  rtviifi*trvirUil  trtJtn  tint  onhixUjkJtmpKic  tiMlmt,  A-  KfJot* 
ihA  law,  B.  Inimnilijiiply  fthvr  ihp  tmrr,  thonrin^  tUr  cirai  (hminutinn  in  iiiae  of  the  bcorl-  tX  Fnur 
*ink>  latrr.    lAller  Monli  «iil  Incllrii:  MiinfAm  mat.  ItYAnKAr,.  1008.  It.} 

infectious  diseawe  (da  Costu.  Zuntx  and  SchumburK,  <lc  la  Camp,  Moriti 
ami  IMellen)  or  during  ilie  fir^l  few  w«ek.-<  following  them.  On  tlw  other 
hand,  Schott  has  claimed  to  have  seen  cardiac  dilatation  in  healthy  wreatlers 
and  bicycle  ridera  ait  a  rei^iik  of  nhort  wre.->llinf;  boulN.  Thtx  fiiet  h»N  Ik-vii 
diiiputetl  by  a  number  of  obwrvcrs  who  have  carefully  controlled  the  more 
or  less  suhjecrive  findings  of  ])ercuHftioi]  by  oullioing  the  heart  with  ihe 
orthodiagruph. 

Tlie  foiIo"~inK  cxefdw*  have  bwH  Ktii<lieil:  bicycle  riiUne.  hy  MeiKlclsolm.  Alhu, 
B^yer.  ScliielTcr.  Tlietlea  niid  Uorilx;  iiiarolung.  1>y  ZuiiU  and  Scimmhtirg,  Alhu  mid 
L'asjniri.  BuldefH,  flrichelhcim  and  Metittrr;  foolhnJI  plnyiiiff,  tiy  I'.  I'irk  :iiiil  tn'  Seliz: 
Kkj  runiiiui:.  by  IIcn«clieTi:  wtvelline,  by  I^r^'-Dom.  Seli^.  Mnidl  uiid  Svlig:  ■winiioitiic. 
by  RioilKNik,  Scii)c  and  Beck. 

The  results  of  thette  obM-rvations  quit*  uniformly  confirm  those  of 
lie  hi  Camp  in  showing  Unit  excrci.-^-,  even  to  the  point  of  exliaui^tion  and 
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fainting,  docs  not  bring  about  cardinc  dilatation  in  otiicrvrijtc  healthy  men. 
In  mo.ii  cases  the  X-ray  and  orthodiagraph  show  an  actual  diminution  in 
the  volumvof  ihvhcurl'  (see  Fig.  117).  Dp  laCainpul.4«  found  that  healthy 
doga  could  run  upon  »  tr«ad-niill  until  they  drop|)ed  from  exhaustion  with- 
out cnur'iiiK  dilatation  of  the  heart;  whereas  the  hearts  of  ilogs  whieh  had 
been  poisoned  with  pho»phoru:<  and  wideh  were  in  a  state  of  miUl  fatty 
dffgencriiiion  dilated  greatly  from  the  same  exercise. 

Dilatation  and  Myocardial  Injury.  —  On  the  other  hand,  Homung, 
who  has  watched  th«  coun*  of  1100  eft»c»  of  weak  hcsrt  with  the  X-ray, 
Maw.'*  that  in  such  [>ersons  acute  dilatations  (demonstrahle  with  the  ortho- 
diagraph) are  very  common  na  tlie  result  of  slight  dverstmin.  It  may 
require  comparatively  little  strain  to  bring  this  about.  For  exampk.  he 
cite«  the  caw  of  a  woman  with  a  weak  lieart  who  acquired  a  dilatation  by 
taking  a  abort  cut  instead  of  a  gradual  ascent  while  climbing  a  hill  (Oertel's 
Terrwnkur).  The  dilatation  Ia.iu*<l  for  neveral  days  and  gradually  passed 
off.  Persona  whose  hearts  are  in  ibis  labile  equilibrium  are  liable  to  have 
repeJ>t<>d  attack!*,  But  the  <rardiae  rondition  ran'ly  stands  still,  Ii  grad- 
ually becomes  either  better  or  worse,  according  to  the  treatment  and  the 
mode  of  life  of  the  patient. 

Thoracic  and  .Abdominal  Constriction  as  a  Factor  In  Cardiac  Ovef> 
strain.  —  A  high  diaphragm  due  to  tight  belts  or  corsets  is  one  of  the  most 
important  factors  whirh  predi.spose  to  cardiac  overstrain.  This  was  already 
shown  by  A.  R.  B.  Mverjn  in  lStt7.  Mjx-rjt  obiw.Tved  that  certain  cavalrj* 
regiments  in  the  Indian  Army  were  particularly  subject  to  cardiac  over- 
strain and  to  chronic  cardiac  disea^-,  even  more  !H»  tlian  the  infantry  regi- 
ments which  were  doing  more  arduous  work  under  the  same  condilion.7i  of 
climate  and  diet.  He  noticed  that  the  uniforms  of  this  cavalrj-  regiment 
were  verj-  tightly  belted  and  had  tight  cuirasses  compressing  the  chert. 
Upon  experimentation  he  found  that  the  men  in  this  regiment,  when  not 
wearing  their  uniforms,  were  quite  rw  strong  as  (hose  of  other  regimenta 
in  the  service.  He  also  found  that  the  same  men  were  able  to  withstand 
much  greater  exertion  in  the  .Kanie  uniforms  if  only  the  b<du  were  worn 
looser.  This  has  been  shown  with  somewhat  greater  exactness  by  Th. 
Scfaott.  Schott  demonstrated  with  the  orthodiagraph  that  wrestlers  could 
withstand  much  gir-nter  exertion  before  the  onset  of  acute  dilatation  or  of 
cardiac  symptoms  if  they  wore  no  Ix'lts  than  if  they  were  tightly  l»elted. 
This  is,  of  course,  not  «iirpri«ng,  and  is  simply  another  way  of  demonstrat- 
ing the  every-day  experience  of  most  healthy  women  that  they  can  do 
more  work  without  a  corset  or  with  a  loose  one  than  when  wearing  one 
that  is  tightly  laced. 

The  reason  for  this  is  twofold.  The  bell  interferes  with  the  respira- 
tory movtiments  of  the  abdomen  and  diaphragm,  and  hence  dimini^hcH  the 
rhythmic  alternation  of  positive  and  negative  pressure;*,  of  force-pump  and 
suction-pump  action,  in  one  of  the  largest  of  the  vascular  ri'-iervoirs,  thus 


'  The  syncope  (cervbnti  niin>min  i  undrr  ihrsc  conditiana  in  proluhly  duo  to  the  ntacUjr 
apponle  cotidtiiuD,  iliiuiuiBbeil  curilia.c  filliiiji  und  henc«  d  i  in  i  d  J  *  h  o  d 
cardiac  om  [>u(  ;  artcnal  nnipmin  clue  to  mpid  pulsp-rnte  iii  n  bmrt  u-Hmo  loakil)' 
it  incnaaeii.  (Thiit  cotidition  i»  fully  disciUMKl  in  ilm  cliapum  on  Paroxyunal  Tachycurdia 
and  Hiaeellaneoua  Heart  Discoam.) 
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diminimhiiig  the  rftpiciity  of  blood-flow.  Moreover  iho  visccrn  arc  puttlicd 
back  and  the  diaphragm  is  pushed  upward  by  the  belt,  and  this  causes  the 
heart  to  AHflume  a  more  triin.4verHC  portion,  in  which  kinking  uf  tho  great 
veins,  the  aorta,  and  the  puluionnry  arten,'  sets  in.  and  both  the  filling  and 
the  emptying  of  the  heart  ar«  impeded.  This  raechaniHin  is  rcaflUy  domon- 
ittraled  upon  the  exposed  heart  of  the  living  animaL  A  comparatively 
BliRht  upward  or  do«-nward  displaoement  of  the  heart  from  its  natural  posi- 
tion may  cause  tremendous  fall  in  blood-pressure  and  interference  with 
the  work  of  the  heart. 

PUYSIOLOaiCAL  PACTOKS    BBINGING    ABOCT    DtLATATIOK. 

The  diminution  in  the  «i4.'  of  tho  heart  which  was  found  ko  uniformly 
by  the  above-mentioned  observers  seems  to  be  due,  in  part,  to  diminished 
(illinK  of  the  ventrirleit  when  the  heart  'i»  rapid,  but  chiefly  to  the  fact  that 
the  cardiac  tonicity  was  increased  by  the  strain.'  This  clinical  ohw;rvn- 
tion  has  its  nnalo^e  in  experimentation  on  animals.  (>.  Frank  has  shown 
thai,  other  thin^  being  equal,  a  moderate  increase  in  intraventricular 
pressure  acts  as  a  etimulua  and  cauaes  an  increase  in  the  force  of  the  next 
beat.     If  the  pressure  u  raised  further  it  reaches  aa  optimum;  but  if  it 


Flo.  lis.  —  IlfTivr  i<r     iiiiiiL  .11 iht  Jo(t'>  lipkri  vhn**  loiiirily  k>  gooit-     Voluma  curve  (I'OJ^.I 

Mail  bluod-pRBvur*  rurvt  ',B-  F-  *  of  nri  KcijumL  whu»*  Tintrt  t>  \i\  coivl  wmliljuti.  DtBnnOlui;  ^orBCi« 
■nrta  elAinMii  at  th«  mamctit  inilimurj  hy  thp  ■rcixr,  ]^lrpiitvialBr>-  dilaBalion  follnwvd  hy  >  iliiiiiiiul'ou 
In  no.  Ill*  hsurl  boMinas  fnuUvr  ibnii  briorc  Ihe  (lampini.  TaoUiljr  U  llHrwwt  (1*  -t  1.  Bloul- 
prcHuna  mkilnud  •nd  niiaiiiul  ij*  ■!••(  iDcnawcd. 

becomes  too  high  the  force  of  contraction  becomes  much  weaker  than  if 
there  were  no  load  at  all.  There  is  a  similar  effect  upon  cardiac  tonicity. 
Hirschfelder  hf<s  shown  that  if  the  thoracic  aorta  of  the  dog  is  damped  the 
ventricles  at  first  dilate  rapidly  and  the  systolic  output  diminiahes.  If  the 
heart  is  in  good  coiidilion  the  systoles  8O0n  begin  to  increwie,  the  excess 
of  blood  is  pumped  out  of  the  ventricular  cavities  in  systole,  and  on  th« 
other  hand,  in  spite  of  the  high  prei<«iure  in  the  veins,  le.'ta  hlood  enters  the 
ventrieW  than  before. 

*It  Is  powdblr  ibnt  oekpnia  (page  31)  amy  play  a  r6lc  under  titeme  cwuUtiotUk 
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The  amount  of  blood  which  enters  the  ventricles  depeitcU  upon  two 
fftctom:  1.  As  Hriwcll  and  Donnhlson  hiive  8hown  for  the  «xci»ed  hoart, 
and  Uoy  and  Adami  for  the  dog's  heart  in  ailu.  it  i»  more  or  loss  propor- 
lional  to  the  venoiiii  or  iiil rii-«urifuliir  pre.Hsurp.  2.  Hoy  and  Adiiini, 
liirschfclder,  Cameron,  and  others  huve  nhown  thut  it  is  al»o  dependent 
upon  the  cardiac  tonicity,  beiuK  greater  tvhen  tonicity  is  low  (dilatation) 
and  least  when  tonicity  is  high.  It  is  therefore  ovidonl  thai  u  heart  whose 
tonicity  is  high  will  withstand  a  comparatively  high  venous  pressure  with- 
out dilatinfc,  wheiras  when  the  torneity  is  low  il  readily  overfills. 

Several  factors  contribute  toward  diminishing  the  strength  of  an  over- 
KUfid  heart;  1.  With  the  increase  of  the  cubical  eontenlK  and  th9  internal 
surface  of  the  ventricles  the  mechanical  work  necessarv  to  exert  a  nonnml 


voi. 


B.  p. 


9E(\ 


t'lu^  11(t.— Vfiltimn  riirrv  uf  a  <^n<  trhiiu*  rxfiiiui  umjtrity  ii  Ui^-  v'laii^piuit  ihn  uuiLn  i>  (ulIuiAr.i 
by  pennanflil  diUf  lion  unil  only  b  *hfEht  mimitn  (iiTy  fr»cr«»»p  m  blood -pff^'iif*,  'Hn*  •ir»tnl"'  nvlpiiT 
il  diminiibad.  obIuk  Io  iuubilliy  ut  Un-  biwrt  tu  force  Uii  iuukL  i^uatA  of  bloul  ngkiDtt  the  iniiaaMd 
rrntttmnc*. 

pressure  is  increased  (Uoy  and  Adami).  2,  In  ilic  diluted  bcart  tlic  blond 
Qow  through  the  coronary  arteriea  And  hence  the  nutrition  of  the  cardiac 
walla  ia  diminished  (Hyde).  Moreover  tlw  dilatation  of  the  ventricles  may 
or  may  not  he  permanent,  dependent  upon  the  tonus  of  the  heart  muscle 
(llirschfeldcr,  Cameron).  If  the  latter  is  low  the  dilatation  Remains  and 
increnflen,  whereas  if  it  is  high  the  increased  pressure  acts  as  a  stimulus. 
It  is  usually  n  bigh  venous  pressure  which  keeps  the  heart  dilated  and  a 
low  tonicity  which  permita  it  to  remain  so. 

Since  the  venous  pres,Min»  is  certainly  highest  in  the  exercises  of  strain. 
It  is  not  surprising  that  permanent  heart  trouble  arising  in  previously 
healthy  persons  as  a  result  of  primary  cardiac  overstrain  is  particularly 
common  among  |x.'n«ons  (butchers,  porters,  stevedores,  etc.)  who  lift  the 
heaviest  wvights. 


KtYECT   OF  THE    KTHAlrl    l']-ON   TIIK    HEART. 

The  response  of  the  heart  to  a  muscular  exertion  which  just  fatigues 
may  be  of  three  grades:  1.  The  heart  becomes  smaller  or  the  cardiac 
outlines  are  unchanged — tonicity  high  (normal  hearts).  2,  There  is  a. 
Iransitorj"  dilatation  (after  acute  infections  and  in  hearts  with  myocardial 
or  some  other  cardiac  distOrbance).  3.  The  overelrain  leads  to  pi-rnia- 
ncnl  injury  of  the  heart,  often  with  permanent  arrh>thmia  (chronic  car- 
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diac  overstrain,  inyocardinl  cliangi-e).  These  three  conditions  find  their 
Rnnlo^ucH  in  the  effectH  of  clamping  the  thoracic  aoria  upon  the  volume 
of  the  ventricle.t  (FiiB:.  110). 

.\s  has  been  seen  in  the  caaca  quoted  above,  the  repetiiioii  of  the  strain 
it*  (luite  as  importniit  a  factor  in  heart  failure  as  is  the  overstrain  i|j*eU, 
Even  a  heart  with  extremely  low  ionieity  will,  in  moHt  easee.  recover  and 
gradually  return  to  nonnal  volmne  after  the  slrain  has  been  removed,  but 
iliiriti^  (lie  jteriud  when  it  i»  »lil]  dihited  it  is  much  more  tniHceptible  to  a 
further  overstrain.  On  the  other  hand,  after  a  sufficient  period  of  rest  it 
rt^gains  il.i  former  volume  and  still  later  its  former  tonicity,  and  once  more 
reaches  its  original  strcnglh.  That  this  is  probably  the  case  in  roan  aUo  is 
e^hon'n  by  the  fact  that  Poyiiton  did  not  regard  an  oecR:^onaI  overotrain 


3,  aUNhtly  vtf^pruhl  h«Arl  laith  ^imlniihfij  loniciiy;  3l  vrry  wtk  1i«»rl  vrlth  Inll'■^  iliTninLf<h«il  lonioiijr. 


aa  of  any  epeelal  significant  in  bovj',  provide<l  it  were  followed  by  a  period 
of  sufficient  reat.  lloreover.  Meylan  has  found  that  the  li^'es  of  oarsmen 
upon  the  [Iar\'ard  Ijoat-creWH  were  somewhat  longer  than  the  average  for 
nornml  individuals,  in  spite  of  the  fact  that  albuminuria  and  other  signs 
of  cardiac  overi«lraiii  are  quite  comniun  just  after  such  races.  Indeed 
not  a  single  case  uf  cardiac  ih.iea--<e  develo[>ed  anions  ihe  152  oarsmen 
of  hilt  jieries,  which  comprised  membprs  of  the  inU-rcollcgiat<>  crews  from 
1S52  to  1.S92.  There  wati  only  one  case  in  which  eidargement  of  the  heart 
wftjt  noted  and  one  case  of  irregularity,  but  neither  uf  these  inconvenienced 
the  patient. 

These  individuals.in  contrast  to  cases  like  that  of  v.  I^yden.  had  rested 
aufliciiently  between  the  periods  of  strain,  and  the  second  strains  bad  not 
been  imposed  upon  their  hearts  until  long  afler  their  stren^h  and  tonicity 
had  returned  lo  normal.    In  v.  leyden's  caw;  and  otlier  cases  of  jK-nnaiR-nl 
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heart  failure,  the  heart  was  still  dilated  at  the  time  of  renett-wl  strain.  This 
condition  seems  to  determine  the  border-Uoe  between  heart  failure  and 
recovery. 

The  border-line  conditions  may  therefore  be  i^ummarizcd  as  followai 
Klatation  of  the  heart  during  or  after  exerritie  repre^ienta  a  pathological, 
though  not  a  ver>'  infrequent,  condition  in  whirh  the  heart  ha.s  overstepped 
il.*  liiniiN.  .The  condition  uaually  recedes  and  leaves  no  tracen  unleiut  the 
heart  in  again  overstrained  while  still  in  a  (liliiloil  oiin<lilion. 

Aa  regards  the  anatomical  changes  induced  by  the  condition  of  over- 
train, Roy  and  .\dami  have  shown  that,  when  the  dog"«  heart  bcgini;  to 
fail  after  clamping  the  aorta,  starts  occurs  in  the  coronary'  veins  and  th« 
heart  muscle  becomes  ^edematous.  This  <cdema  is  especially  innrkcd  in 
the  regions  wliich  arc  richcM  in  connective  tissue,  the  auricles  and  the 
auriculo ventricular  valves,  They  behove  that  when  the  strain  is  eoii- 
linued  the  aidema  is  replaced  hy  infiltration,  the  infiltration  by  connective 
tissue,  and  that  fibrous  myocarditis  resultj^t.  Indeed,  a  fibrous  myocarditis 
(cardiosclerows)  is  a  common  autopsy  finding  in  cases  of  Inng-contiiiued 
cardiac  overstrain  in  which  there  hiv  been  no  severe  infectious  disease  to 
account  for  the  lesion.  On  the  other  hand.  Pcarco  and  F'leiaher  and  Locb 
have  found  exactly  the  stages  mentioned  by  Roy  and  .Adami  in  animaU  in 
the  various  stages  of  adrenalin  myocaniitis  (see  page  2"il)). 

BKOKEX  CARDIAC  COMPE.NSATION. 

As  long  as  the  heart  is  able  to  maintain  a  certain  velocity  of  blood 
_^,.  Atoudiout  the  cinruSntion,  the  latter  may  be  said  to  be  comjjensatol ; 
mAwfadLtne  blood  stagnates  to  such  a  degree  as  to  give  rise  H>  the  signa 
and  sj'uiptoms  of  stasis,  coinpensaiinn  may  lie  sniil  to  l>e  broken. 

There  are  two  forms  of  broken  compensation.  When  the  blood  stag- 
nates in  the  systemic  veins  from  failure  of  ihe  right  side  of  the  heart,  the 
condition  may  be  termed  b  [■  o  k  e  n  systemic  compensation; 
when  stasia  occurs  in  the  lungs  because  the  left  side  of  tlie  heart  is  not 
acting  as  strongly  as  the  right.,  broken  pulmonary  compensation 
results.  Kach  of  these  two  forms  bring*  with  it  a  characteri.nic  group  of 
sj-mptoms:  The  broken  systemic  circnlalion  (usually  designated  simply  as 
"  broken  compensation  ")  manifests  itself  in  the  signs  and  symptoms  which 
are  .icen  in  tricuspid  insufficiency — breathlessness.  cyaiioi't!",  a-dema.  begin- 
ning in  the  feet  and  legs,  enlargement  of  the  liver,  and  systolic  pnbation 
of  the  liver  and  veins,  etc.  Broken  pulmonary  compen.saiion  is  accom- 
panied by  the  signs  and  .symptoms  of  an  acute  .■«e%'ere  mitral  insufficiency — 
intense  reapiraton,'  disturbance,  dyspnisa.  cough,  occasionally  pulmonarj' 
hemorrhage,  and  ihe  spitlum  containing  the  characteristic  cells  of  pas-iive 
congestion  (llerzfchlcrjiellcn). 

Broken  Syslemic  Compcnsalioo. — From  the  physiological  stand-point, 
the  cardinal  features  of  broken  systemic  compensation  are  dilatation  and 
weakening  of  the  right  ventricle,  dilatation  and  paralysis  of  the  right 
auricle,  increase  n  CO,  and  decrease  in  O,  in  the  venous  blood,  functional 
insufficiency  of  the  tricuspid  valve,  rise  in  venous  pressure  (often  to  aa 
high  as  20  mm.  Hg)  (Fig.  121,  Ul).  The  signs  arc  cyanoMs,  engorgement 
and  systolic  pulsation  of  tbe  veins,  enlargement  of  the  hver,  tcdema  of  the 
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foot  and  leRs.  and  eometimeit  venous  stui^m  in  thv  modullft,  vasoconstriction, 
Wgh  l)loo(l-|trcs*une,  nml  liyspncea  of  n«'iiiillar>"  oriKin. 

Broken  Pulmonao'  Compensation.— Tin-  clmriictcri»lic8  of  broken  pul- 
monary eoiii{>eiisHtion  nm  dilatation  and  weakeninf;  of  the  left  ventricle, 
<lilatation  and  usually  puralyw*  of  tlic  k-fl  iiuncU-.  rise  of  piv.-wure  and 
tstoitis  in  the  pulmonary  voins.  ensorRenient  of  the  pulmonar}'  ciipilhirii^ii, 
and  "erection"  of  the  lung  tiswut-  (v.  Riisrh)  (Fig.  121.  IV),  Welch  ha» 
«hown  that  when  the  stasia  is  very  intense,  pulmonary  ccdenia  sets  lu. 
V.  Basch  and  his  pupils  huvo  applied  ihis  idea  to  the  milder  pulmon- 
ary manifpslaiions  and  have  r^howD  that  a  modt-nitc  crcetion  of  the  lung 
tissup  bring!?  im  raniiiic  dynpno-a  and  leatis  to  bronchitis  and  cough.  Ilia 
pupil.  Kauders,  has  shown  that  the  position  of  Ihf  diaphntgm  is  affected 
n-flcxly  by  the  amount  of  blood  in  the  lungs,  rongestion  causing  tb« 
diaphragm  to  descend,  depletion  i-uwting  it  to  aiicend.  It  is  thus  usually 
)wer  than  nonnal  in  mitral  lesions,  higher  in  pulmonary  aud  tricuspid. 
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Pio,  131  >—  Diacnim  lOiovinB  rhmitn  in  ih«  tiiviilAtiiMi.  I.  ndrniMl;  11.  hrok«t  Dulmoniuy  roni - 
V«nmil*o;  III.  brolHn  iyi(«nii>  «ampciukiMni;  |V.  boUi  eomptiuBilDDi  tail:  iuwk  ia  luns>  aail  vrLo*. 
AO,  pMMure  In  llio  aona,  /M. 


V.  Basoh  also  believed  that  the  congestion  of  tlie  lung»  causes  (he  elastic- 
ity of  the  lungs  to  diminish  and  to  become  so  rigid  as  actually  to  diminish 
the  respiratory  expansion,  but  the  experim<^nl,*of  D.  Gerhardi  have  thrown 
doubl  upon  this  phase  of  his  conclusions.  As  regards  the  changes  of  pre»- 
sun?  and  the  distribution  of  the  blood,  however,  v.  Baseh's  conclusions 
have  Ix^n  confirmed,  not  oidy  by  Gerhardt  in  tJermany  but  by  W.  tl. 
MacCallum  and  McClure  in  America. 

In  badly  weakened  hearts  bolh  forms  of  broken  comj>ensation  may 
be  present,  sometimes  features  of  one,  sometimes  of  the  other,  predomi- 
nating. 

Functional  Valvular  Insuffkiency  in  Broken  Compensation. — Although 
it  has  not  been  absolutely  proved,  it  scemj«  almost  certain  that  the  occur- 
rence uf  broken  eompenHatton  from  acutt-  dilatation  is  accompamed  by  a 
functional  insufficiency  of  the  tricuspid  or  the  mitraj  orifice  which  may 
be  of  tran.-iilory  duration.  Indm-d  <hi.-<  functional  insufficiency  of  the  tri- 
cuspid valve  in  heart  failure  is  much  more  common  than  organic  lesion  of 
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ihc  valv<\  ftod  in  loiig'Htan<ling  cn«c»  u  KrcompunuHl  by  actusl  stretch- 
ing of  the  triciispii!  ori6ce  (T.  W.  King,  C.  A.  (Jibson.  Mackenzie,  Keith). 

T,  W.  King,  ill  l>i;(7,  (kiiiomnratvd  that  such  fuiicltoiiiil  InKutricicncics 
occur  at  the  tri»cupi»l  valvci".  and  even  that  they  were  tlependeiil  upon  the 
tonicity  of  the  vemricular  fibrmt;  since  llip  valves  which  hail  bceti  in- 
sufficient a  ffW  huuDt  nflcr  death  held  wat«r  perfectly  after  rigor  moitis 
hiul  sei  in  (((iioicd  in  fidl  im  page  3fl6).  These  ohsfrvation.-*  have  ix-en 
confirmed  and  cxteniled  by  0,  A.  Gibson.  Fnin^-oijs-Franck.  Mackenzie, 
Kriedreich,  Harey.  lUntchfolder,  Keith.  Hering  demonstrate*!  tlie  same 
phenomenon  for  the  miirai  valve  in  rabbits,  but  found  that  in  dogs  tlw 
mitrul  valve  did  not  k-jik  even  after  clamping  the  aorta.  Stewart  and  the 
writer  have  been  able  to  <lemonstrate  Ihc  occiirrenee  of  .inch  an  insuffi- 
ciency of  the  mitral  valve  when  the  aorta  wa*  clamped,  in  dogs  whose 
aortic  valves  had  been  rendered  insufficient.  In  man  Morton  Prince  and 
Broadbent  have  nowd  the  presence  of  transitory  mitral  systolic  murmurs 
(sometimes  transmitted  to  the  axilla)  in  men  who  were  being  i^ulijeeled 
to  the  htrairi  of  civil  service  examinatiom),  and  in  ca,'»e,'<  with  similar  sii:n» 
Minkowski  lias  obtained  tracings  frum  the  u^tophagus  which  have  the  form 
cha|-arteristic  of  mitral  inauEGciency. 

in  Ihe  earlier  stages  of  cardiac  overstrain  the  dilatation  of  the  auricles 
is  a  more  or  less  passive  phenomenon  which  exerts  little  inlluenee  u|)on  the 
circulatioti.  but  in  the  murt-  severe  .itaKCN  it.  may  play  a  leiidiiiK  riilc. 

Auricular  Paralysis  and  Arrhythmia  in  Cardiac  Overstrain.  —  Condi- 
lions  which  affeet  tonicity  and  filling  of  the  ventricles  liavc  a  still  greater 
effect  upon  the  tonicity  and  filling  of  the  auricles.  It  was  demonstrated 
by  Ludwig's  pupda,  Waller  (1S7S)  and  v.  Krey  and  Kreh!  (1S90).  that 
when  the  ventricles  lit-gnn  to  fall,  the  auricles  soon  became  overloaded 
with  blood  and  ceased  to  contract  entirely  when  the  pressure  reached 
I')-20  mm.  Hg.  As  a  nde  this  does  not  afTcot  the  cardiac  rhythm,  but 
llir^chfcldcr  has  «hown  in  dogs  that  when  this  ii;  brought  about  by  nar- 
rowing the  mitral  orifice,  an  ab.solute  irregularity  (disoiflerly  rhythm) 
may  scl  in  without  any  apparent  contractions  carried  out  by  the  auriclM. 

It  MWiiia  probttbli!  ihiit,  luiik'r  tli««  rin'iiiruitaimw,  llii-  contructiuu  Klinmll  un^iiiale 
in  thn  aiiricin  and  an?  imnmiiiUeil  but  an?  not  cirrinl  out  by  llicjir  cliainlirr*:  jusl  stf. 
Bicilcniiaim  ha*  itbiiwii  Ihitt  iiiiincln  in  wnicr  rijior  curi  onEiiia"-  iinil  lr*nnriiit  »  ■tiiiiiiliis 
witlioiil  itavlf  coritracliniE.  Miicki-rixic  imil  (itbi-rs  bplivvi-  that  uiitlt^r  lliiw^  I'ln-'uinslntins 
the  stlniubis  no  li>nttrr  tirittJnnl''*  in  tbi:  liniiit  jKirtioa  of  the  nurirJc  hut  in  (he  Piirkuijir 
cells  uf  ibv  His  Uiimlle  (»i  TuwHrn'ii  mxlal  |ioirii.  Knotenjiiiciki).  and  hvucv  dtviicriuiea 
thia  abcolijlc  ine(!uluril,v  as  Dudul  rliytlun.  Tlii-y  believe  Ihul  IIh-  uuride  .nml  \*eiilrieli; 
arc  COntrai'iinK  oiniiiltnnpoiisly  andrr  tbrM- RirciimitiuicvH.  f>ii<cc  Rdzrr  biw  t^]u^rMl  the 
buadlo  ibrpctly  itiUi  (lie  siniis  n>|doii  nnil  belicfcs  Ihiit  (licrr  Is  no  noilal  point,  this  view 
aecnui  open  in  qutstiuii. 

ArrliythmU.--H'hntrv-tr  iiiny  lie  the  origin  of  Ihc  nrrhythinia  it  i»  vrry  oiinimon  in 
savere  It  vent  mills.  This  tiut  iiirrvifiicnlly  urioM  In  the  r»time  uf  \'ulvulur  Inioui  an  npll.  aa 
Mackcnuc  I191  pn>\'cd.  The nuc  cited  on  iinge-tAOsive*  nii  rxsnijilc  of  auch  nii  Irregulurity 
ariidnK  dtirittx  sueli  un  uttai^k  and  niiiMidiiiK  n  frw  diiyu  Utrr  nfirr  it«t  nnd  digitalis.  FivH 
days  Isler  the  rhythm  licrauie  rr^iil.-tr  and  lite  aurielm  wore  cootnrtit);  uiioe  murv.  When 
tlie  ovcwtraiii  is  intin-  [irutrueled  Ibt-  iitiricular  cuntnctiun  may  ivninln  abiirat  for  wrrk* 
and  evea  nionthii.  and  most  fm|iiently.  it  it  hiis  |i<Tsi>.l«l  for  a  mrwiiirralilc  tenjtih  of  tiiTie, 
permandil  chniiKcia  "Cl  in  in  ihp  iniwculaliirF  of  the  wniis  region  iKi-ilb.  Schftnberj;).  and 
regulurity  Is  never  reptined.  Tlie  inline  hus  tieconie  pennanently  imtJiiUr  ([luUii*  irirKn- 
laria  perpeluiu.  arrliytbinia  petpetua).    As   lias   ber.a  mxn  un    page  Ti,   tlio  arrliythuiia 
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itaelf  ftlovv  the  blood  K(mm  and  tlv  ijumu^tl  cmuliiioo  of  llie  mnue  pivwnto  tli*  bean 
froni  Hinipmiuitinx  for  ilua  hj-  a  Bronipr  iiunilwr  of  contrncttoiui.  Thi!  velocily  ol  Ihu 
nmilalion  i«  lliiiHselMiniiliHl.  Uitly  acntum  sniouiilotCO,  (icr  minillc  can  !><>  Iiikrn  tsrc 
of  ami  any  exevttt  Imntt*  on  ovcfstrain. 

Changes  In  Venous  Pressure. —  Changes  in  pressure  in  the  systemic 
veins,  whirh  nhnw  how  wt-lt  the  light  ventricle  is  pumping,  often  alTortl 
uii  cxwilcnl  iiuli'x  of  ihc  brenk  in  syslt-mic  hjih  pen  nation,  nting  from 
normal  pressiire  of  *)-10  cm.  Il,()  lo  a  height  of  20  or  2.*>  cm.  It  usually 
r'u--*  when  the  pativnt'.'«  eondhiuti  hcroniM  wor»  anil  fttlU  aa  improvement 
eels  in  (Maoker  and  Kyster). 

Thft  arterial  prewure,  on  the  other  htmtl,  U  nfff^cted  hy  too  many 
factors  to  i-how  characteristic  chnngcs.  It  may  Ix-  kept  up  until  shortly 
^before  death,  hy  asphyxia  of  the  mednllary  centres  and  reauiiant  va»o- 
couHlriclor  ami  uugmciitor  Mtiinulittion;  or,  on  tlir  utlier  bund,  when  tbiit 
meehaniHiu  is  not  brought  into  play,  the  arterial  pressure  may  be  low  and 
the  pube  niuy  bv  ^niall  and  weak. 
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There  U  another  form  of  failure  of  the  circulation  which  sometimes 
«!Curs  an  the  n'suh  of  exertion,  even  in  Iniined  athletes.  This  form  ia 
?conipuiiied  by  pallor,  a  small  rapid  pulse,  iin<l  ."Dnictimcf  even  by  syiicoi>e. 
However,  as  Uietlen  and  MoritE  have  shown,  it  is  not  accompanied  by  a 
[^dilatation  of  the  hviirt,  liut,  on  llie  contrary,  lh«  latter  i.s  smntler  than 
Dnnally.  It  ia  a  failuR-  of  the  real  of  the  ctroulalion  rather  than  of  the 
hcArt. 

It  m'lsl  Iw-  ^Imilt^l  tliul  Mb  condition  Iiuk  nnT  allncMl  niUcS  Mlt^nliori,  anil  but 
link'  CUD  Iw  Hiiil  of  liur  mwlmniiimii  iin-olvrd.  Tlic  (wiUor.  mniiJl  puUe.  am!  Hinnll  heart, 
howcvnr,  are  fralnivM  which  art'  ulw>  eomition  In  Ilir:  onnililion  nf  Hhiirk  iind  The  carttiac 
nelirowH.  In  llitvw.-  ci-imiilLunH,  ihi-  iiiifiotliLiil  nivchuiiiral  fticturs  an.'  Iht-  uceuiiiiiluliou  uf 
btuod  in  thr  <tilaU?d  atidniuinal  vrinr .  icii'init  rine  tn  u  Urn-  vciiout  jircuurv.  Ihit  dinuniabed 
lUlinji  of  thrv  hi'ait,  »n<t  roti>>e<('ieiilly  (lie  diininiihpil  niiiput  iiiii>  tlir  aorta.  Thvaymp- 
l«ii)^  ant  Byni|)luniB  of  "  arU-Hul  uintDiiti." 

'Vbf  tiiiiKal  fiictnr  in  liriiiKinii  iilmiil  ibiii  condllion  niny  hr  dilntation  of  the  veiiWv 
In  ihi-  rauw"  of  exercif*  lhl«  vi-im-  »iiil  MismliluiHlioii  may  rwiilt  eitlipr  rrflcily  from  <li»- 
lurbed  ditcmtiun.  or.  pcrfiii|».  a*  Hcmlcwon  lUKgrntu  tor  somewtml  similar  coiiditiutui.  i1  may 
■•I  ill  nhrn  Ihc  m{>idiiy  of  l>mithii>K  eicmsia  thai  npci'»tiary  (a  at^ratc^  the  bliiod.  «-efi  lo 
tntrl  the  incmt.-tHl  iip<mU  of  the  IhhIv.  t'liikr  lUvae  oniiitiono  CD,  leavm  die  hiiim.  nad 
lienw  also  llic  lilooil.  ■  lillb  loo  nipidty.  ocniiriin  ffnull*.  nii<i.  a*  its  ftint  c ITi-ct.  bIIovtb  llw 
veins  tu  dilatp  ihv  \mgt  31).  The  blood  thi»-  iil.iKnnrrst  in  the  vointi.  A*  n  rnallpx  of  fad, 
Kniiw.  Zanit  iind  .Schiinibiii];.  and  alw>A.  Loewy  lisvu  nIhjuii  tliat  a)  thiH  *laiK  ol  cxcteW 
iCXi,  u  sivi-n  uff  from  llw  luttn*  ihiinbcfow.  and  Ihnfiwiiiratoryqiiotionl  ('(>,iiili!«H:ocd. 
ey  hfthpvc  tluit  oniilntion  i*  lew  iil  Ihjii  BlHite  and  hence  l*i«  (.'O,  in  preMMil  in  Ihn  blood. 
In  other  mdhIh,  fnitii  a  totally  iliffvrvnt  iitiiii't-tiuiiii.  and  ycnrx  Iwfun  Elvodcnmn'ti  experi- 
Blent.  it  (vn*  nMidrrrd  pcohalilc  th.->l  s  xlnie  of  aca|>nin  ia  |>r»itnt  at  llu;  itajci;  of  fatisiie 
intatMcitawot  endunnee,  and  therefotv  lliikl  the  niechanism  nhirli  lieobwrv«d  tabeaclive 
in  acaimia  in  liusely  twponnble  for  this  funn  of  circulatory  failure. 

Fl'NCTIOKAL  TESTS  OF  CARDIAC  EFnciENCY. 

It  iil  evident  from  the  facts  discussed  above  that  the  motft  important 
question  in  the  functional  study  of  heart  failure  ia  to  determine  accurately  the 
border-line  between  fatigue  and  o%-er»tniin,  to  di^itinguish  between  the  nor- 
mal anti  the  pathological.     Various  tests  have  been  devise<l  for  this  purpose. 
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1.  Ponurol  CbotisE  in  Pube-tatc — The  riac  in  tbo  pii]«f<rat«  which  oc- 
cun  when  the  patient  sinnd*  siter  iying  dowD  H  of  aosav  iiufiurtuiw*'.  UixWr 
noraud  condiiitfiui  the  acccieraiUiD  in  nut  mure  than  twenty  beaU  frr  minulc.  ibe.  at-ernitB 
aoorlention  for  Dormal  inctividmla  being  wircn-  Ilow^iir,  this  depend*  upon  auny 
(notora.  uoe  of  which  is  (lie  length  of  tiioe  dariDK  which  tli«  patieat  htm  lain  down,  bin  >late 
o(  mental  pxcitcmml  or  quiet,  etc.  The  jwyehic  element  piny*  a  pankulariy  important 
M«!  in  thii  icAl. 

2.  ContracliiMi  of  AiKasonJatfc  HnKk*.  —  Il«rz  \iaa  iiilnMluciMl  another  pmcedutc, 
the  irlf 'Checking  or  K(?t  f-an  I  ugoniii  lis  tnt  U'^lhalhRinmuaipiprnhr).  He 
counu  the  pulee  over  a  period  Imiic  cnoiijili  tn  »t*iire  a  reaMinahly  oxitiliuil  ral«  pur  [niiiute. 
Tlie  patient  ia  then  miule  lu  lil  duwn  uihI  vcrv  slowly  Bex  snd  pxictid  (he  right  forcann, 
piittinu.  all  the  while,  hi*  fiill  atlttntioa  upon  the  mn\'cinrnl.  but  conlnKIinssimiiltaneouflly 
(he  flexoir  aixT  ex  tensor  miuwIeM  of  the  arm,  and  aticni|?tinK  «■  aii(a^:onize  lii«  uwii  iiiuve- 
ment  with  nil  much  force  ua  puaiiMe,  Thia  conTrrts  the  cscrcue  Into  a  mild  exemiw  of 
■trein.  tlen  staler  that  in  nomiAl  IndtviiliiaU  ihia  caiiBTK  no  ch.tnge  in  pube-fat«, 
while  in  ibune  with  feehle  lieurla  (lie  pulir-rate  ia  ■  1  o  w  e  '1  o-20  beats  per  luiiiule.  IPer- 
haiM  t!iii>  i*  due  ti>  the  mom  vigarotin  cxptratoty  effort  which  Dccompcuuiv  this  procedure 
in  pernona  with  iliwaAei)  lwan».)  Cabot  and  Dnicc  hnv»  rvpeateil  llers's  ohfcrvaliniw, 
and  lind  lliut  Ihey  uiv  correct  in  at  leant  a  ciertain  nuniticr  of  c«ms.  but  they  are  unwilling 
to  inib»cril>c  to  hii  ({cncnU  rule.  Tlic  writer  alui  hiw  found  a  number  of  perfisclly  atrong 
and  healthy  iniliviiltiiilm  viho  zivc  Here's  jiaiholoffical  reaction. 

3.  KlK  of  fIlood<pTeuur«  oa  CotiUricOnt  ih«  Femoral  Arl«riw.  —  M a  r e y  (tSSI) 
demoniitrntr'l  thnt  in  noniinJ  inilividiiulu  the  blood-preiiure  roue  when  both 
Temoral  and  liolli  brachial  ar(cric«  K'erc  coniprMsed.  Katienalein  found  that  on  com- 
preeaing  both  femoral  urtcrie*  aloue,  in 

BI™«t-pr»"UfB  Palw-rei* 

Normal  indivldu&ls Rraw    .'i-K')  mm. .        Fell. 

Con>pentBt«d  cardiac  Iniona Kuw  15-^0  uun I'nehanged  or  fell. 

fHight  cardiac  inauflicipncy t'nch.inKed Unchanged  or  roae. 

Very  weak  hearta Fell FsH. 


Uolcc  And  M^nde  and  othem  liai'c  repeated  KnixenMein'a  obMTVntinnn,  and  find  (hat, 
though  the«e  results  buht  true  in  general,  the  inetliod  in  unreliable  aa  a  (e«(  and  in  bad 
caacB  is  tixi  dangi^miw  for  uiie. 

4.  RIk  of  Blood-prcMurc  upon  EurclM. — Another  method,  introduced  by  Orftupntir, 
of  Naulieim.  dependu  u|>on  the  rine  of  blood- presiure  which  occura  dur- 
ing exercice.  Gnlupner  found  thnt.  an  MiuInK  had  nhown.  mild  rapid  excrciae.  such 
a*  wnlkinx  up  and  down  slaini  ra|iidly.  etc.  caused  a  n'w  of  blrKHl-pmunirr  in  norninl  indi- 
viduals but  a  foil  of  preniurc  in  Iliooe  with  failing  hcurln.  Mis  ubservationo  have  been 
repeated  on  a  eoniiidcRible  seriea  of  pntimi.a  by  Rnur  (alio  of  Nauheim).  Buur  used  the 
stationary  bicycle  a*  a  test,  rturulatfnj!  the  effort  by  applyiniE  a  loaded  brake  lo  the  wheels. 
He  found  that  in  norma)  individuiiU  tliero  wiu  at  lirit  a  ri.w  of  S-10  mm.  (In  and  later  a 
fall  of  .S-ll)  mm,,  while  in  intiiiRicient  henrls  thrtr  was  n  fall  of  .^-30  mm.  Ilg.  'I1ie  liiuil 
of  perfontiance  of  the  latter  waB  4S-300  III:  of  work,  however,  only  a  "raall  fisction  of  that 
wlilch  could  be  done  by  the  normal  individuals.  Cubot  and  Bruce  also  have  repealed  and 
cuofirnuid  Gniupiter'a  olMWtrvnttnn,  and  believe  that  it  will  pn>ve  of  avistanoe  as  an  aid  ia 
functional  dtaxnosls. 

That  a  close  rolationiihip  exists  belwcen  the  increase  in  blood-pressure 
»nd  the  iiicri'iiHG  in  tonicity  [stimulatioa  of  augmentor  libn>)(),  which  re^iults 
from  strain  put  upon  the  heart,  iiiiiy  be  seen  from  the  curves  of  Hirsch- 
felder  and  Cameron  in  the  dog's  hcurt  (quoted  on  page  13.),  and  shown  in 
Figs,  lis  and  11!)).  It  is  probable  that,  in  most  cases,  riw  of  prt-ssua*  cor- 
respond.'* to  inrroa.-'cd  .-(ystoHr  output  nnd  coneomitant  increase  in  tonicity. 
Il  muKt  be  realized,  howe%"er,  that  in  some  cases  the  rise  may  V>e  wcond- 
ar>-  to  stimulation  of  th<!  vasoconstrictor  centre  from  medullary  status  or 
asphyxia,  but  may  rcprrsent  an  unfavorable  condition. 
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r        SeiTrul  objcvtioiu  may  be  made  to  the  value  of  thiit  test: 

1.  G,  A.  (lonlon  in  (i.  A.  Glb«on>  t-limc  and  nlno  I*rofmK>r  Dnwiion,  in  eaUnboration 
with  Prnfrunr  E)-it(^r  sad  uJsu  u-illi  Mr.  l{«lGel(l,  h&vc  shown  tliat  Ihe  bloud-prtHsuni 
ill  Imtneil  ai.hlrict  fnils  liuring  tnild  exereiae  exactly  a»  it  doca  iii  tiiokvii 
cumpeuBUttixi ;  u1m>  tliut  it  Talla  when  the  "sooood  wind"  la  acqtiirod  and  while  tlie 

I  ptraon's  funetianal  power  is  incrviuiiig  railier  thua  decreasiiig. 

2.  As  Alrfady  iihom  by  MmiinK,  the  Ktvnlntt  riic»  ol  blood-praaaur* 
occur  in  i)i<l  and  f«eble  pnraom.  whom  ihe  eufercise  briu^  oeiir  to  ihe  border-line  of  cantiM 
overnlmin. 

3.  In  persona  in  whom  ilie  full  in  Vilooil-[>re«eure  occurs  as  a  result  of  the  test  exercise, 
the  genemi  »ynipl»nui.  rt«pirnt(iry  ilintnaa.  cyiuii»iii,  etc.,  to  auy  aotliioc  oS  the  dimiiiiiJicd 

r-dccre&xe  in  ihe  »icp  of  the  piil«e,  tachjcanlin  an<l  .irrhyihmta  miultiDE,  Arc  more  than  eiif- 
licienl  «vi(lriice  that  the  patient's  ntreiigtli  hiu  been  Dvcrtuxed. 

4.  Thew  Eimplrr  clinical  niAnifoitntioiM  am  more  dclicuic  iiulicca  and  mn  lew  ambig- 
UOUB  BJ^us  than  are  llie  Q^ianKM  in  l>loo>l-pn>Mure. 

Tlie  rccont  itudien  of  Scholl.  cic  iu  Ciimp.  v.  ("riegcni,  Homuiig,  Moriti  and  hia  pupiU, 
taken  in  conjiinelinn  with  the  phyiiinloKicnl  cxperimrnl*  of 
Prank.  Hirsehfelder .  and  Cameron,  indicate  that  the  only  true 
numerical  criterion  of  cardiac  efficiency  in  whether  a  xiveo 
•  train  csiiiie«  it  lo  diminiih  in  iiiie(increaae  in  tonicity— atiiDu- 
lation)  or  to  dilute   (decrease   in   tonicity  —  overet  rain). 

I  Functional  studies  upon  the  bordeMand  betwcvn  functjonal  suffict- 
ency  and  cardiac  failure  aro  of  ihe  moat  fundatnenlal  importance,  and  all 
the  f»ct«  uddcd  to  our  kiiowlcdgi"  of  the  .'*iil)ject  are  of  the  grviilesl  value 
in  adding  to  our  understaniliuj;  of  the  subject. 

Observation  versus  Estimation. —  However,  it  mu»t  be  admitted  that, 
in  order  to  be  decisive,  all  these  tests  usually  have  to  be  pushed  to  a  point 
at  which  the  apiwarance,  sensation.'*,  ami  signs  of  th*;  patient  arc  in  thcin- 
Dclves  perfectly  characteristic  of  cardiac  insufficiency,  and  at  which,  for 

Ldiagnoetie  purpoma,  a  little  cominiiii-sen.-<e  observation  in  at  leaat  as  unam- 
biguous a»  obwrvation  with  elaborate  apparatus.  This  tlocs  not  meaii 
that  exercise  tenia  are  unimportant.  On  the  contraiy,  they  are  of  the 
gn>atct^l  value;  and  no  change  in  the  patient's  mode  uf  hviiig  during  con- 
valescence or  during  after  life  should  be  undertaken  without  them.  But  their 

[importance  depeniU  more  upon  the  care  with  which  the  physician  watches 
the  general  appearance  and  condition  of  the  patient .  the  rapidity  with  which 
he  recovers  from  the  exercitte,  hi.*  general  condition,  and  whether  nervoua- 
oes-f,  irritability,  cough,  or  insomnia  have  set  in  during  the  twenty-four 

'  hours  following  it,  than  in  the  numerical  change.t  which  occur  at  the  moment 
of  exercise.  The  symptoms  to  be  looked  for  as  evidence  of  overwork  are 
diflcuii«ed  in  more  detail  in  the  instructions  for  giving  Schott  exercises  (page 
105),  These  arc  subtler  mnnifei^itations  remilting  from  imaller  changes 
than  may  be  detected  by  even  the  most  refined  observations  by  mechan- 
ical method.-),  and  which  are  le**  easily  masked  by  ainliignities.  Moreover, 
it  must  be  rculixcd  thut  any  one  form  of  exercise  furnishes  data  which 
may  depend  as  much  upon  the  condition  of  the  skeletal  muscles  as  upon 
the  heart.  The  blacksmith  with  a  diseased  heart  may  be  able  to  do  more 
work  than  the  book-keeper  with  neurasthenia,  and  yet  umler  the  conditions 
in  which  he  livcti,  even  if  not  under  the  ."ttviigth  tcjit  arranged  for  the  average 
man.  the  bhtcksmith's  heart  may  bo  failing. 

Relation  of  Pumrtional  Test  (o  Mode  of  Life.— In  diagnosis,  prognosis, 
and  therapy,  the  testing  of  functional  insufficiency  is  a  matter  of  Hociolog>" 
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as  well  as  phy»olo)0'-  The  iuportant  question  is  not  what  the 
patient  can  du  in  a  gy  mii  n-tium,  but  whnt  he  enn  ilo  and 
what  he  can  not  do  in  cvery-day  life.  Each  roan  must  be  lit 
for  hi»  own  mod«  of  life  or  muat  be  made  to  rhan^  il.  His  curdiae  jxtwer 
ni\ifli  be  studied  with  a-ference  to  that  mode  of  life  rather  than  with  ref- 
fn-tK-c  lo  a  rigid  scheme. 

Probably  the  most  thorough  syittem  of  routine  functional  testing  ever 
iostitutod  v.'iut  thai  roitorted  to  by  J .  M.  da  Costa  during  ihe  Civil  War  before 
he  permitted  his  eoiivalescvnt^  from  cardiac  uvcnlrain  (o  irtum  to  active 
duty  with  their  regiments.  He  subjected  them  first  to  light  camp  duties, 
then  to  guiird  duty,  then  to  provo:>c  duty.  »nd  Inter  iniulc  tlicin  run  frequent 
races  comparable  to  charges  upon  a  battlefield — each  test  commensurate 
with  the  mode  of  life  which  the  patient  was  about  to  live.  Step  by  «tcp 
he  ascertained  the  endurance  of  his  patients  without  overstraining  them, 
and  thusi  obtained  a  series  of  |xrrnianent  cures  which  stands  as  a  worthy 
monument  to  one  of  the  moat  cun-iul  and  brilliant  of  American  clinicians. 


BIBLIOGRAPUY. 
PAtHOLuaicAL  PBTSioioav  or  Cakmac  OR[tani.tr.\. 

ticCurtly.  J.  H.;  (IITcci  of  Maximal  MiiMrultir  LITort  on  Blood-premiirc,  Am.  J.  Pliysiid., 

Biwl  .  IIHII,  V.  ttS. 
Muaiii)!.  K. :  L'L-ber  Oiui  V««halicn  cin  Bluttlruclui  dot  iungm  und  dw  bcjihrlcn  ^uchnti 

bci  MmJtrkrhi^ii..  IVitlM-li.  AkIi.  f.  klin.  Med.,  Lcjpz.,  19U1,  Isxiv,  SSa. 
ErlunK^r.  J.,  uiui  lf<xikvr,  I>,  It..  \ii).  p,  3a. 

DuwDun,  1'.  M..  and  ByiiCvr.  J.  .\.  E.:  t'npublialuHl  olHien'utiuiiH. 
(.iordnn.  (i.  A.;  Olwprvatianii  nn  thr  ICIToct  ai  I'roInnKcd  nnd  Sevi^rp  F^icertian  ou  the  Blood- 

praHurv  in  HMllhy  Atli1«tv«.  Bdinb.  M.  J.,  VJOi.  xxii.  .^.  S..  ^'(. 
Tangi,  V..  and  Zuotx.  N,:  I'cbcr  die  KiiiH-itkiui]{  drr  Miwkdiitbdt  niif  den  Bluldniclf. 

Arch.  r.  d.  KM.  Physinl.,  Bonn.  ISKtS,  Ixx,  M4. 
Kuufiruitin.  M.:  Kvchtn-hm  i-K|H>riiiiFii taint  sur  lu  circulation  duu  lea  musclo*  «n  acUvil^ 

phj-«iol<))(iiiui;.  .\frh,  ill-  I'lijTiiol.,  Par.,  1903.  5  *cr.  iv.  278, 
ChAiivi>ati,  A.,  nnil  KAiirmann,  M.:  Coinpt.  rend.  Acad,  (Im  8c,,  Par.,  1SS6,  Nov.  29,  and 

May  te.  25.  Juin-  20,  1SK7. 
lining.  II.  E.:  t'cbcr  die  Brairbunitvn  <Ier  oxtnicnrdinlRn  IlrRnprvcn  aiir  SleiKenine  der 

lUrxtchla^iilil  Iwi  MushellhftliKlwii,  Arch.  f.  d.  ^k  Phjfiul.,  Buiiii.  ISUS.  U.  429. 
BuvLTii.  W.  P.:  T}ie  I'lilw-Rtte  •■  Uodifiiil  by  Miucular  Work.  CUintrili.  Sc.  ilcd,,  dndicstrd 

Ui  V.  <:.  Vauichan.  Ann  Arbor,  1901. 
DawMR  and  lletrield:  Unpublished  ob«er\'aiion. 

ZunU  and  SchutnberR:  .Studicn  xu  (Hntr  PhjndoloRie  ifm  Slnrehr*.  Berl,,  1901. 
Hough,  Th.:  On  ihd  Physiiiloicii^nl  RfTcctia  nf  Mo'lcrnle  Muwilar  Activity  and  of  Stmia, 

Science.  luncaHler.  liKiU,  N.  t^.  xxJx,  4S4. 
Blake,  J.  B..  and  I^rmhrp.  K.  C.  iViuinell.  D.  It-Tilcnton.  W.,  ICmpnton,  W.  R.  P.,SlroD£, 

L.  W.,  and  t^onnllv.  J.  M.:  Obwrvalions  upon  LonfE-diNlance  RunncTB,  Bott.  M.  and 

8.  J,.  1903.  (-xlviii.  ig.V 
-Abcrefombic,  It.  T.:  Prnmnal  rotnmunieatioa. 
Pivtlrn,  II.,  and  Moriii,  F-;  I'ctwr  das  VlHiallen  deb  Herteru  nacli  iHiu^UMmdKU  und 

aunt nriif^endem  Itudfubn-n.  Uunctii-n.  mptl.  Wchiuchr,,  lOQt.  Iv.  tSO. 
fjoewy.   A.:  Die   WirktiiiK  rtmiidcnclRr   Muikrlnriiril   auf  den   mpiratorificben   GanUm- 

weclisel.  Areh.  f,  d.  bc*-  Phy>iiol„  Bonn.  xlix.  W5. 
Ztmti.   L.:  [.'ntera<icbuap-[|   ucber  den  (iiunvclucl   und   GneTfcieinuuita  do  Rndfnhrers, 

Ik-ri,,  1S!>9. 
Bruek.  E.:  I'l-lier  den  Bluldnick  bei  ptOCtliciien  ilarkeii  .Aiulrennungen  unil  bcjm  Val* 

■ulra'Mlicii  Vi-miich  iit-bul  Bt-rnrrkuniien  uebpr  flic  hitrlit^  rintrriirHirn  VrnwrdBtun* 

gea  dcr  lIent)tri>Bp.  IMilfch.  .\rch.  f.  klin,  Med.,  Leipi,,  I',IIT7,  sc.  171, 


FUNCTIONAL   TESTS   OF   CARDIAC   EFFICIENCY,  146 

De  la  Carop,  O.:  Experimentelle  Studien  ueber  die  acut«  Herzdilatation,  Zlachr.  f.  Idin. 
Med.,  Berl.,  1004,  U,  1. 

Epkbct  of  Bictcle  Ridikg  on  the  Hkart. 

MendelsohD,  A.  A.,  Albu,  Beyer:  Quoted  from  Moritz  and  Dietlen  and  Kienbock,  Selig, 

and  Beck. 
Moriti,  F.:  Ueber  Herzdilatation,  MUnchen.  med.  Wchnechr..  1905,  Iti,  681. 
Moritz,  F.:  Zur  Frage  der  akuten  Dilatation  des  Herzens  durch  Ueberanstrengung,  MOn- 

chen.  med.  Wehnschr.,  1908,  Iv,  1331. 
Schieffer:  Ueber  Hera verfirocsBe rung  iofolge  Radfahrena,  Deut«ch.   Arch.   f.  klin.  Med., 

Leipz.,  1907,  Ixitxii,  604. 
Dietlen,   H.,   and   Moritz,   V.:  Verhalten  dca   Herzens  nach   langdauemdem   Rodfahren, 

Mtinchen.  med.  Wehnschr.,  1908,  Iv,  489. 

March  I  NO. 

Zuntz  and  Schumberg,  I.e.;  Albu  and  Caspari,  Balders;  Heichelheim  and  Metzger:  Quoted 
from  Kienbock,  Selig,  and  Beck. 

Football  Playing. 
Pick,  F.,  Schig:  Quoted  from  Kienbock,  Selig,  and  Beck;  also  Gordon. 

Cl.UB    SwiNOINQ. 

Gordon,  G.  A.:  ObtiervaUoDn  on  the  EFTecta  of  Prolonged  and  Severe  Exertion,  Edinb. 
M.  J.,  1907,  X.  S.  Mil. 

Ski  Running. 
Henschen:  Quoted  from  Kienbock,  Selig,  and  Beck. 

WRBSTUNa. 

Schott,  Th.:  Acute  Overstraining  of  the  Heart,  J.  Am.  M.  Assoc.,  Chicago,  1907,  xlviii, 

1423. 
Levy  Dom,  Selig,  Mendl  and  Selig:  Quoted  from  Kienbock,  Selig,  and  Beck. 

Swimming. 

Kienbock,  Selig,  and  Beck:  Untersuchungen  an  Schnimmem,  Miinchen.  med.  Wehnschr., 
1907,  liv,  1427. 

Frank,  O.:  Die  Dynamik  des  HeramuskelB,  Ztschr.  f.  Bio!.,  Mtinchen.,  1895,  xxxii,  370. 

Howell,  W.  H.,  and  Donaldson,  F.:  Experiments  on  the  Heart  of  the  Dog  with  Reference 
to  the  Maximum  Volume  of  Blood  sent  out  by  the  Left  Ventricle  in  a  Single  Beat  and 
the  Influence  of  Variations  in  Venous  Pressure,  Arterial  Pressure,  and  Pulse-rate  upon 
the  Work  done  by  the  Heart,  Phil.  Tr.  Roy,  Soc.,  Lond.,  18S4,  Pt.  i,  139. 

Roy,  C.  S.,  and  Adami,  J.  G.:  The  Failure  of  the  Heart  from  Overstrain,  Brit.  M.  J.,  Lond., 
IS8S,  ii,  1321.  Contributions  to  the  Physiology  and  Pathology  of  the  Mammalian 
Heart,  Phil.  Tr.  Roy.  Soc.,  Lond.,  1892,  cbuxiii,  199. 

HirschFelder,  A.  D.:  Recent  Studies  on  the  Circulation  and  their  Importance  to  the  Prac- 
tice of  Medicine,  J.  Am.  M.  Am.,  Chicago,  1908,  Ii,  473. 

Cameron,  P.  D.:  Physiological  and  Pharmacologic^  Studies  upon  Tonicity  of  the  Mam- 
malian Heart,  Thesis,  Edinburgh,  1908. 

Hyde.  I.:  The  Effect  of  Distention  of  the  Ventricle  on  the  Blood  Flow  through  the  Walls 
of  the  Heart,  Am.  J.  Physiol.,  Best.,  1898,  i,  215. 

Meylan,  G.  L.:  Harvard  University  Oarsmen,  Harvard  Grad.  Mag.,  1904,  xii,  362,  543. 

Welch,  W.  H.:  Zur  Pathologic  dee  Lungeniidems,  Virohow's  Arch.  f.  path.  Anat.,  Berl., 
1878,  Ixxii,  37.^. 

Sahli,  H.:  Zur  Pathologic  dea  Lungenoedems,  Ztechr.  f.  klin.  Med.,  Bed.,  188S,  xiii,  4S2. 
Zur  Pathologic  und  Therapie  dea  Lungenoedems,  Arch.  f.  exper.  Path.  u.  Pharmakol., 
Leipz..  1885,  xix,  433, 

Klinisch-ex  penmen  telle  Untersuchungen  bus  dem  Laboratorium  von  S.  v.  Basch,  Berl., 
1891,  vol.  i;  1892,  vol.  ii;  1896,  vol.  iii.  Vol.  i.  Groaamann,  M.:  Das  Muacarin- 
10 


H6 


DISEASES   OF  THE   HEART   AND    AORTA. 


LuuK«iio(Kleiin.  p.  '  (nbo  Zuclir,  (.  klin.  MeO..  Ui^.,  1SS7,  xU,  AAO}.  V.  Baack,  S.: 
Utbor  cine  Function  dea  Cniiillnnlruck*  in  <icii  l.iinicnialveokn.  p.  49;  fnlholcijQO 
der  tardiolm  Dyipnoe,  p.  53.  UnNttDk&nti.  M.:  Expenini-uidk-  L'nlcniucliiin^ii  zur 
I^chre  voin  actiwn  aligcnicincii  Liinseriuciiuni,  p.  NO  ^alw  Ziwlir,  f.  klin.  Mod., 
«vi).  Itettrlhcim,  K..  wJ  Kauder*.  F.:  Expcrinienielle  I'lilemucliungm  titber  die 
kiliiHtlicli  ^rxoiiKl'^  UilraliuiulBcii-nx  luiil  ihreu  ELiiHuiw  niif  Krriolnur  uiid  Lunge, 
p.  144.  V.  Hoacli.  t>.:  Urlicf  I.iintccnM'hwDlhinR  iind  l.iiiiifciinturrlieil.  p.  171;  Zur 
L«hrt'  von  ilrr  cinliakn  iJyjipnDC,  p.  IS.*(;  Uebcr  Lungwischwi-llmig  bci  drr  r-!ir<lia!cii 
Dynpnoe  ilva  M<^iibcIicii,  p.  li(8.  Kamkni,  K.;  (Jcbcr  ^nim  Ex|>eriineiilf  lur  li-hre 
von  ilp(  I'nnliiilpii  Dj'Bpnoe.  p.  211.  Vol.  u.  Zfriier,  Tli.  J.:  VAn-t  cicn  Einfiii**  der 
DiimitiiliH  uiif  <iie  RMpir.ilion,  p.  19.  (iroiuaiuiiin.  M.:  Kctirr  Slniiiinmrli^/iieiwuiie  in 
den  Lutigfii,  p.  30,  Kunifdd.  S.:  Experinienc^llcr  BeilrUK  itir  Ltfim  vum  Vrium- 
dnick  im  VMrnt  d*»  linkeii  Hi-rarnB,  p.  I2l(.  Vol.  iii.  Uctgctin,  <^:  ExporimpnI#Ito 
UutvniudmniKn  ueber  die  Wiikiing  dcr  Dourhn,  p.  1.  Zertier,  Th,  J,:  Klinisrb- 
CKperimciiii-Uc  Untertuobungen  ueber  die  turdiult-  l)vB|)n(ie.  p.  77.  Btida}',  K.: 
U^ber  die  UvrxfallunK  wtbrmd  dcs  Lcbetig  unci  nach  ilrm  Toilr.  p.  100.  \S'[nklcr,  F.: 
Experinwiitetle  Studivn  ueber  die  Funklionelln  MiiraliiMulTicieiit,  Ztschr.  f,  klin.  M«d., 
BmI.,  1809.  xxsvli,  456. 

GerlianJt.  D,:  Ucbor  die  Compcnmiion  von  Milmlfehtcro,  Areb.  t.  <!xp«r.  Path.  u.  Phar- 
inalwl..  Uip>.,  1001,  xlv.  186, 

MacGkllutn,  W.  C,  and  McClurc.  K.  D.:  On  the  Mi-chiuiicBl  EtTvcU  of  Uilrnl  i^trnmin  and 
InaiilHciency,  Tnin«.  Am.  Am.  Phyii.,  Ptiila.,  \9W,  xxi,  &;  iukI  John*  Hopkiiu  Hoap, 
Bull.  1006.  ivu. 

Ilf^rinji,  II.  B.:  Zur  pxprrimcntcllc  AnnlyM  <l««  uorcgdmfUBigcn  PuIrm,  Arch.  f.  d.  gM. 
Pliytiul .  Bunii.  IMM),  Ixxxii.  I. 

Miokowiikj,  ().:  Zur  L>FUlung  der  Hrrurli,vlhmieu  niitlelKV  dui  usopli^eukn  Knrdio- 
KrHjnme,  Zlimhr.  f.  klin.  Mnl..  Ilcrl..  1906.  Ixil. 

Prince,  M..  Physiulouical  Dilaiuifun  and  ih^  Mitral  8phlnct«r  &«  Faciorv  in  FVuieCio«i&l 
*nd  Organic  Uinlurbiuicn  of  tlie  Ueut,  Am.  J.  M.  Sc.,  Philn..  1901.  cud,  18S. 

Broadbvnt.     (luutcd  fruiu  Prince. 

Wftllcr;  Uin  Spannunfi  in  den  Vcir!i6fen  dcs  Heraenn  wabrend  diT  Koizung  dc»  ]lak> 
inarkt«,  Arch.  f.  Physiol.,  I^ipz..  ISTS,  A25. 

V.  Frey.  M.,  and  Krvtil.  I..:   riilerH>icliur]Kt.'ii  uclifr  den  I"iil«,  Ibid,.  ISOO.  p.  31. 

Biedemuinn,  W,:   EIrcif(ifihys)<)l<)gy,  trunsl.  by  V.  .\.  \\'flby,  Loud.,  1S9H. 

Kniiis,  Fr.;  Die  Ermfidunjt  al»  Maw  dor  Constitution,  Bibtiothw;.  Mrd.  C'mwI.  Ahlli.  D., 
18fl7,  Hoft  3. 

Stfiphrnn:  Rlooil-prMwiurp  and  Pulnc-rntr  a*  Iriflurnci-d  by  Different  PUiiliona  of  tilt 
Body,  J,  Am.  M,  Awoo.,  niieajBio,  imM.  xllii,  U.'.j. 

Hera.  M.:  Eine  Funklioimprilfuug  den  Kniukpii  Htraeiui,  Deutacli  ined,  Wchiwchr,. 
l.cipi.,  iwn,  xxxi,  2in, 

Cabol.  R,  C,  and  Brucy,  R.  B,:  TTie  Enlimalion  of  the  Funclional  Phwer  of  the  Cardio- 
viuculitr  Apparatus,  Am.  J.  M.  Sc..  Philn-  and  N,  York,  1907.  exxxiv.  491, 

Marry,  P..  J,:  Iji  cirrulniion  dii  ksinc  n  IVtnl  phyiiolojiique  ct  dnii* )»  m.'dadin.  Parin,  1S8I. 

KalM-finl^in:  L'eber  vine  npue  Funkliuus  prilfunif  d»  Ilcirt'iiH,  Deuloche  nied.  W«bniichr., 
l.«ipi.  and  Btrl.,  190.'i.  xxxi,  m$. 

Ilokr.  B.  and  Mendp,  J.;  I'elter  die  Kaltrnairinnrho  MHhodn  xur  PnifunK  dcr  fitn- 
kratf.  Berl.  klin,  Wt-hnsclir,,  1907,  xliv.  304. 

Ijevy:  I'ptipr  Kraflnir-iuiunK  des  llprtciw,  Zlnchr.  f.  klin.  Mtd.,  Barl.,  1906,  Is.  74. 

Prllner,  B.,  and  Rildinuer,  (',:  Bi>itra«  sur  FiinktinneprQfune  dm  IknwnH,  B«rl.  klin. 
tt"chn«hr„  1907,  xliv,  417.  47i;. 

fiwupni-r;  Die  Memimg  dcr  ITirxkrafl,  Hunehr'n,  lOO.'i. 

Baut,  Fr. :  Zur  BeiitimniurLii:  der  LeiHluriKsflihExkeiT  des  |£e>unden  iind  kranken  HcrBCiu 
durdi  Huikelurbeit,  Vcrhaiidl.  d.  Kung.  f.  inn.  Med..  Wiewb..  1904.  xxi.  620. 


III. 

SYMPTOMS  OF  CARDIAC  DISEASE. 

The  symptoms  for  which  a  patient  suffering  from  cardiac  disturbance 
presents  himself  to  the  physician  are  variable,  and  frequently  seem  so  far 
removed  from  the  site  of  disease  as  to  mask  their  real  origin  and  even  to  lead 
to  mistakes  in  diagnosis.  Accordingly,  it  is  important  to  consider  the 
symptoms  early  and  the  conditions  giving  rise  to  them,  remembering  that 
in  general  they  are  due  to  (1)  slowing  of  the  circulation  and  local  aniemia 
or  accumulation  of  CO,;  (2)  overfilling  of  the  veins  with  blood;  (3)  disturb- 
ances in  the  nervous  system,  of  circulatory  origin. 

The  following  are  the  main  symptoms  associated  with  cardiac  diseases: 
(1)  shortness  of  breath;  (2)  cough;  (3)  swelling  of  the  feet  and  legs; 
(4)  urinary  disturbances;  (5)  palpitation  of  the  heart,,  precordial  pain, 
pain  down  the  arms;  (6)  digestive  disturbances,  indigestion,  vomiting, 
abdominal  pain,  jaundice;  (7)  general  nervousness,  occasionally  transitory 
delusions  and  hallucinations,  sometimes  fainting  spells. 

All  these  symptoms  are  liable  to  be  increased  after  exercise, 
excitement,  or  worry,  on  account  of  the  increased  heart-rate  and 
often  increased  blood-pressure  that  accompany  them,  and  the  conse- 
quent increase  in  the  work  of  the  heart.  They  are  also  much  increased 
by  damp  and  sultry  weather  when  there  is  little  air  stirring.  The  patient's 
color  is  then  usually  pale,  showing  a  vasoconstriction  to  which  some  of  the 
embarrassment  is  probably  ascribable.  The  symptoms  usually  improve 
when  the  weather  becomes  clear. 

RESPIRATORY    DISTURBANCES. 

DYSPNfEA. 

Shortness  of  breath  is  usually  the  earliest  and  most  common  sign  of 
cardiac  failure  and  especially  of  failure  of  the  left  ventricle  (broken  com- 
pensation). The  foundation  for  this  doctrine  was  laid  by  the  classical 
experiments  of  Welch  under  Cobnheim's  direction.  Welch  demonstrated 
that  in  conditions  in  which  the  force  of  the  left  ventricle  was  impaired 
without  impairment  of  the  right,  cedema  and  congestion  of  the  lungs  set  in, 

V.  Basch  and  his  pupils,  Grossman,  Bettelheim,  and  Kauders,  have 
shown  ^  in  a  very  careful  series  of  investigations  upon  animals  —  that 
dyspnoea  and  the  other  respiratory  disturbances  of  heart 
failure  are  due  chiefly  to.  stasis  in  the  pulmonary  capil- 
laries and  veins,  and  are  associated  with  rise  of  pressure  in  the  left 
auricle.  Under  these  circumstances  the  elasticity  of  the  lungs  is  probably 
diminished  and  the  volume  of  lung  tissue  increases.  The  respiratory 
excursion  decreases.  These  conditions  disappear  when  the  output  of  the 
left  ventricle  (and  hence  the  suction-pump  action  of  that  chamber)  in- 
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creases  tufficieatly  to  pump  out  the  excess  of  blood  from  tbe  lungs  and 
remove  tho  stssU.  Accordingly,  an  \i  the  common  cllnicail  experience. 
Bovcru  ilyHpnnc-a  b  an  early  tugQ  of  mitral  lesions,  which  readily  comes 
and  goes  witb  slight  ovon<trajn8;  while  tn  aortic  dii<C9u<«  it  i»  a  «ign  of  a 
severe  hreak  in  campcD«ation,  and  often  indeed  of  a  secondary  mitral 
in«ufficifiiry. 

This  group  of  symptoms — cough,  dyspnoea,  cardiac 
aHthma.  pulmonary  oedema,  pulmonary  hemorrhage  — 
confltituto  a  group  of  symptoms  characteristic  of  stasis 
in  the  pulmonary  veins  (broken  pulmonary  compensa- 
tion), just  as  cyanosi:*,  enlargement  of  tbe  liver,  and 
ttflccnding  oedema  arc  characteristic  of  failure  of  the 
right  hvarl.  In  Wilkinson  KiniLc'-*  ".*af<'ly-v»lvc  action  of  the  right 
ventricle"  failure  of  the  latter  substitutes  a  slate  of  broken  svstemic  com- 
pvns.ttiun  fi>r  oiii*  of  bn^ki-n  piilnionar^'  ronipniMition. 

Itubow  has  shown  by  r^pirumitric  isvcj^tigations  that  in  cardiac  dyfi- 
pnu-a  there  in  a  tendency  for  the  lungs  to  a.«sum(>  the  gr«at«^  possible  vol- 
ume (diaphragm  descends  lower  and  lower)  just  us  is  the  case  io  emphysema. 

Accordini;  lo  Knkun  ihc  aniuuiit  <>f  O,  takra  up  hy  Ihr  Moot  aod  of  CO,  f^vm  ufT  per 
ininUT«  i»  practically  unchnnti<HJ  in  cnr^liiw  fniliirr.  Thn  comliiionii  arv  thi<n>(OTV  praclicnilv 
■nnlugouiloZuiitiandSchiinibiirK'itOKtirriiii frit. ill  uluvbiucnvBinclbt-'COiUi  tl^iiupinHl 
air  caiwcil  poJypno!*  And  caust^l  l)ii!  total  utnoutit  of  nir  taken  into  the  hiiitt*  prr  minute 
lo  rJM  treBi«n(loii«ly  mtboilt  iklicriiiK  liic  ninnxnl  of  ox>Kcn  i»lu>ii  up  by  ih?  tilixxl.  It 
b  p«t>bal>li!  tliuL  ilaais  in  t1i«  pulmonary  capiUaricti  stiiuulalva  the  vngus  didiiiga  in  tbe 
tatae  wny  m  dora  i'O,. 

Orlhopntra.— One  of  the  most  striking  features  of  cardiac  dyspncea  ia 
the  fact  that  it  Is  increased  in  the  reclining  poe^lure  and  relieved  by  Mtting 
up  (orthopnoea),  although  this  position  favors  the  accumulation  of 
a:idcma  in  the  lega,  unil,  as  Krlanger  and  Hooker  have  shown,  imp^-dcs  tbe 
total  velocity  of  (he  circulation.  For  this  fact  there  may  be  several  expbt- 
nations,  or,  more  accurately,  there  may  be  several  factors  invols'ed: 

1.  Ak  Htibow  lu«  iibowR,  when  tlic  patient  t«  (iropppd  up,  hi#  livi-r  and  <Usp(iragm 
deaceiid,  and  tKerp  U  thtw  mt>n>  air  apiico  avnilabie  in  the  thoracic  cuvil.v. 

2.  Siiict'  ilie  tiMul  up  aiid  fi^l  down  iHsilion  Icnda  to  iiupujc  the  trtTim  of  venoiui 
tilood  from  the  Invrr  nxtrcmilica.  trunk,  niid  nlxliimiin,  it  Thiin  Ipndti  to  c<4U&liIl^  tlie  octivi- 
li«or  the  rii;liti>iid  left  i'«nInclM,  By  Bluniiij:  tlipiiitlow  of  blood  into  thelutigait  rRiiblco 
the  irmki^M'd  left  virntriele  to  doplelo  the  pulmoniiry  cnpillnrir*  nrnnt  elTpctually  than 
wuuld  occur  U  more  Wood  wrm  ihmwTi  into  l  hein  by  llie  n-liiiively  utruiiscr  right  ventricle. 

3.  In  tbe  bead  <lp  pcvilion  tht-  vviiu  of  tlir  mpdiillo  dniin  marc  rradily.  Ihiw  dimininh* 
tnjC  vrnoiifl  Rlami  in  the  mecltilla  and  coniv<|iiifnlly  »Im)  iliniinlBliiiii:  Mie  dli-ct  of  dirvct  CO, 
Blimulalion  of  tlw  vaKUS  and  mfiiratory  ccntrni.  Thui  etTivt  of  i\ik  errri  poration  in  ditntn- 
lahing  Ihp  volume  of  (■>.  Ibe  blood  in)  Iho  bniin  is  mU  known  to  hndn  minieoDS,  «ho  »oii»e- 
tlaiM  make  nw)  of  it  for  penettaiiiis  to  othnrii'i*ie  inwomrible  placn. 

Cardiac  dyspntea  is  partirularly  marked  during  sleep,  partly  because 
the  diminished  sensitivenesa  of  the  rrapiratory  ponlrcs  allows  CO,  to  acou- 
ciulute  (if  only  momentarily)  with  greater  ease  than  during  periods  of  wake- 
fulness, and  partly  because  the  musrrles  of  the  lai^-nx  relax,  the  Inj^-ngeal 
slit  id  narrowed,  and  air  enters  th«  lungK  willi  mora  tUfficulty,  thus  allow- 
ing a  slight  asphyxia  to  set  in. 

Cardiac  Aalhma.— Occa*ional!y  the  respiratoi^-  dlstre^  takes  the  form 
of  a  definite  paroxysmal  dy.-spno^  or  cardiac  asthma.    These  paroxysms 
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arc  particularly  common  in  aortic  insufficiency  or  roronary  «;tcroKis.  They 
frec|iiently  occur  at  llit-  niumoiit  o{  uwukoning;  or,  more  accurately,  the 
patKol  is  awakened  by  the  need  of  air.  C*>,  having  accumulaUx]  during 
sleep,  owing  partly  to  the  slower  respiration,  partly  to  tho  ahove-mcn- 
lioncd  n-lnxfttion  of  the  laryngwil  rouscloi-.  This  factor  may  also  give  ri»c 
to  an  acute  failuri;  of  llie  left  voritricle  from  impairv'<t  nirdiuc  tonus  which 
arises  during  the  mild  aoiphyxia  that  has  preceded,  Perhaps  the  dyspncca 
ia  due  partly  to  heart  failure  and  partly  to  respirator}-  failur(^. 

While  the  patient  i^  awake,  such  attacks  aro  somcttmeH  brought  cm 
by  the  act  of  defecation.  Thia  is  not  surprii<ing.  sunce  defecation  presents 
a  typical  Valsalva's  exijcrimcnt,  in  which,  as  previously  shown,  a  great 
strain  is  thrown  upon  the  left  ventricle,  sometimes  severe  enough  to  pro- 
duce a  functional  niitrnl  innufTiciency. 

Morphine  and  Strychnine  in  Cardiac  Dyspntca.—Such  attacks  of  car- 
diac lufthmn  may  he  relievetl  by  morphine,  but  the  continued  use  of 
morphine  for  this  purpose  often  has  a  bad  effect.  Though  it  momenta- 
rily rcheves  the  di-ttress.  it  also  diminishes  the  irritability  of  the  respira- 
tory centre  and  thus  allows  still  more  CO,  to  collect  in  tho  blood.  The 
patient  then  requires  still  more  morphine  to  quiet  him,  and  a  vicious 
eirclti  is  introduced : 

Ac«uiniiIntion  of  COi  _    „ ,  . 

inU>«Im.e<  -    I'Oroxy.m  of  dy.pi>«. 

1  i 

DimiaUhed  (niUbility  ^  Momhn 
of  impitatory  centre    *~  '^™P 

On  the  other  hand,  tho  patient  so  quickly  aequin»  the  morphine 
habit  that  frequently  he  brings  on  a  paroxysm  of  dyspnoea  voluntarily  in 
order  to  get  the  drug,  and  docs  himself  considerable  harm  by  this  efTort. 

Under  these  conditions  strychnine  is  the  drug  indicated  by  its  pharma- 
cological action  in  stimulating  the  respiratory  centre  (as  Eyster  has  shown). 
Wlicrc  strychnine  (.002  to  .005  Om.  =  gr.  ^  to  gr.  ,i,)  or  with  atropine 
(.0005  Gm.  to  .001  Gm.-  gr,  yij  to  gr.  ^)  does  not  suffice,  morphine  may 
have  to  be  given,  but  it  is  best  to  give  some  strychnine  along  with  it.  .After 
tho  firxt  dose  it  is  frequently  possible  to  obtain  the  quit^ting  psj-chic  effect 
by  injections  of  distilled  water  or  of  strychnioe  alone  without  giving  rise 
to  the  morphine  habit. 

Cardiac  Aiihma  frnm  fiatai  Dficiuc. — Annthdr  form  nf  anthina  with  canJUc  ii>'m|ilomii 
ha*  iu  oripD  nol  nilliln  Itii-  hturt  but  in  tht  [kjm.  f'rHiii,'o''''^'nuicl(  in  1389  was  able  to 
dcniontiimii:'  Tli-i[  coiigli,  laryngeal  spajmi  (folae  croup),  aclhma,  unci  a  rnficx  bronchitis 
ftriic  rellexly  fnxii  Miimulntion  of  the  naul  tnucao.  Ih  wm  ahl«  to  rvprotluoe  lba*e  pli^- 
noBwna  id  aniiDuIi  by  Atimuiulini:  itiv  iiiiiciua  or  llie  wpluni.  Thejr  were  BeeoRi|ianlod 
by  acceleration  of  tlir  bnnit  and  vosiCQiiatriclion.  They  dtil  iiol  appeitr  when  the  lall«r 
Imd  been  uocuiniuui;  or  if  Ilicy  ha<l  once  net  in,  tlicy  disappeared  on  cocuinJMitJoti.  lie 
fannd  that  ihcw  ctttvUt  were  much  niunr  j>n>iuiUD(i«l  in  iiniaiab  with  cxpcrimcnliJ  aortic 
InKUlGcieiic.v  ihnn  in  normal  aninutU,  iukI  hn  hrlirvm  IhnI  Kiirli  CKaKecral«<il  rvaputum  to 
nenl  mAcites  aiv  rt^ponslble  for  many  uf  the  (wmxyMiuil  rvspiralury  dutuibnnccai  in  c:tr- 
diae  pttli«nU  mifTrriiif!  from  contiuo  diipuw.  ao<I  rspnciaU]r  (ram  MfUc  iMUflicienc]',  It 
0  pottiiUo  tliai  ilicy  maj'  giw  rim  to  sotuo  uf  the  vuomotot  vriaat. 

It  is  important  to  dilTet«n1<ate  cardiac  asthma  from  the  bronchial  form. 
Both  may  be  accumpanied  by  broni-hitis  and  by  the  presenco  of  rfllos. 
Ill  the  cardiac  form  there  is  no  impediment  to  either  expiration  or  inspira- 
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tion,  and  hence  only  a  simple  polypntpa  is  obsorved,  while  in  bronchinl 
uthmu  then;  U  sleiiiwis  of  tin-  .sriuillur  broiuriii  with  liimiiTiinfe  to  both 
expiration  and  inapiration,  and  hence  a  peculiar  labored  and  wheezing 
bruatbing  with  prolongation  of  expiration  which  is  quilv  characteristic. 

C,  M.  Cooper  (Tile  Rpspinitory  Rulici:  A  Preliiiiiiiiiry  Xole,  J.  Am,  M.  Amo.,  Chir«Ko, 
ti)09,  Ui,  I IH2),  suggests  lh.it  thr  dilTrrenlial  iliiigiicuiii  in  ilDiilitful  num  may  M)it>etiiiie* 
be  made  by  imtitig  [lie  ratio  ^>«tuccn  tlie  |>erio(it  duritig  uhii'li  the  tin^ulh  ran  be  brid  in 
full  imiunitioii  and  those  in  wlikli  it  nu^y  Iw  Iii>ld  iu  fuil  expirnlion.  In  tiormn)  indirjd- 
ual»  tho  bnmth  may  \»  lifid  in  innpimtian  fmm  40  la  70  atconds;  in  cxpirsUou  (ivin  20  to 

!>.,  ratio  on"!;;  )■     In  putieDtH  »-itli  canliac  iimuffideiiry  tbia  ratio  \»  pre- 

■wved,  tboufh   the   periods  arp  BhorHTncid  (  t-,- I      In  bronrhial  mirlimu,  on  llie  otbcr 

band,  the   breath  cao   be   held   lunger  in  expinliou  lluui  in   iiupiratiiui  and  tli»  t»tiO 

U  «wf«d  (^). 

It  M«ins  probsbte  that  this  ratio  will  pmvn  of  |trr>al  vnlu<t  in  differvnlialinfc  V- 
twten  aatlimatic  altitcliui  due  to  tucMe  failun.-  ut  tbe  Ml  vi-nirivk'  and  lliuoc  wliicb  anw! 
Id  caw*  of  cardiac  dincwic*,  from  reScMH  of  iiuul  or  viaueral  origin. 


frmoNART  <edf.ma. 

Occasionally  tbe  attack  of  cardiac  failure  ib  very  severe  and  is  accom- 
panied by  tedcma  of  the  lunga.  Tbe  above-mentioned  cxperimenta  of 
Welch  and  Cohnheiro,  and  later  of  v.  Basch  and  his  pupils,  have  shown 
that  thiB  ia  due  to  pulmonary  )tLa»iii  from  acute  failure  of  the  left  ventricle. 
It  is  moM,  frequent  in  caees  of  mitral  stenosis  in  which  pulmonary  statiis 
readily  sets  in,  and  ih  the  complication  particularly  to  be  feared  during 
pregnancy  and  labor. 

Eiperimen tally,  pulmonary  (cdirma  ii  rviidily  producnd  liy  ovorvlrainini;  the  left 
ventrinic  thiuugli  an  overdotie  of  Mlrvnnlin  (I..  I«cl>').  BwiiIcm  conditioua  of  cardiac 
diaeaae  i(  i*  iwcn*i(irmlly  rncounU-fpil  iJltr  oppruiiiiiui  in  wliicli  iidn-riolin  lia*  be*n  until. 
MpMiully  when  in  laixe  iirnouni*  or  ii|>on  ^urfncm  from  which  il  in  rradlly  atiMrboil,  Oc- 
casionally. a»  ill  a  coj*  reopntly  known  lo  the  writer,  nuiiden  deuth  result*  from  Ibis  rause 
frum  an  operation  olhcrwiw  trivial. 

J.  J.  Miller  uutl  S.  A  MHiihewti  have  recently  invegtiicat^  (be  action  of  numerous 
|)OiiN>nw  in  prodiicinjt  piibnonarj'  UHiemn.  iind  lia\-e  fuiind  Ilml  iii«:hiuiicnl  fnclon  in  tlie 
eireiiliilion  (failure  of  the  left  venirirlp)  nrc  llir  imnii>diiitr'  Panar  of  the  pnhrioiiury  uilenui 
nfti-r  ndrp:ialin.  iodiden,  and  iodine,  but  ilml  acetic  elher,  uitrit  oxide,  mid  tunntnnia  CDUM 
il  to  ii[>iieBr  w-ilboiit  iuiy  cviilenci'  of  din  proportion  bi-lwwn  tile  action  of  ibe  two  **n- 
Iricliu.  Tliese  Eitl3«tanc«8  apitarenlly  art  eiit.in^ly  hy  injuring  the  vann  i>(  tbe  (lulaioumy 
vewel"  and  by  Incrrjuing  the  secrelion  of  the  alveolar  walln.  cells,  and  pulmonary  lymph. 

Signs  of  Pulmonary  (Hdenui.  —  The  onset  of  pulmonary  oedema  ia 
marked  by  pallor,  cyanosis,  cough,  coarse  moisl  nilcs  throughout  the  rhcet, 
and  often  by  a  frothy  ((erou.i  expectoration  which  may  be  very  profuse. 
Friedrich  Miiller  has  shown'  that  this  v\pceturution  contains  couaiderable 


'  Uavon  Emcmon  hae  shown  that  this  occiira  only  when  Ibe  chest  is  closed,  not  when 
tilt  ehest  i«  oprnnl  and  urliliciul  mpimtion  aubstituted.  and  ihut  it  can  often  b«  cured 
by  artificial  respiration  with  licllows  ioflation.  BH>rriiigc(  retiortt  good  rrtt^ults  from  arliScial 
respiration  in  one  pulienl. 

'  1'u  demon"!  rai<'  ihn  pmwnec  of  albumen  add  dilute  itcclic  acid  to  the  spuiuin  to 
pn^ripitnti!  all  the  uiucin,  filter,  and  then  preripilat*  the  albumen  from  the  filimtc  b>'  tlie 
aililiiion  ot  potniwium  fcrtocyanide. 
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albumen,  x  fact  of  great  diagnostic  importance  in  doubtful  casee.  These 
^^ymptoDis  conalitut^  a  aigiial  for  iiiimo(Ji»t4>  action, 

Trealmenl. — The  HtnJn  upon  the  left  ventricle  may  be  reliev-ed  by 
inltalntiotiK  of  amy!  nitril*,  and  its  stn-nftth  nmy  Ik-  incrpiised  within  n  few 
minuUtf  by  intrKvcuouB  injection  of  strophanthus.  The  moat  tcrtiiin  pro- 
cedure, however,  ia  venesection,  wnce  it  dimnuohes  the  work  of  the 
ri^ht  he-ftH  at  once  and  thus  enables  the  left  ventricle  to  equalize  eonditionit. 
Aocordingly  pulmonary  oedema  is  the  signal  for  venesection  in  any  except 
the  most  anjenuc  [icrsona. 

For  the  sdema  itiwlf  atropine  (0.5-1.0  mg.,  riu  to  j^ff  gr.  hypodennatj- 
cally)  should  Ix^  given,  inasmuch  as  it  diminishes  the  bronchial  M^retiontt 
and  thus  docs  away  nith  the  (edema.  In  desperate  cuncs  larger  doses 
should  be  used. 

ttEUOSHHAC.R  PROM   TITE   LUNOS. 

As  a  result  of  engorgement  of  the  pulmonary  capillaries  or  of  per- 
inaiWDt  injury  to  their  walLs.  heiuurrhagei*  from  the  lungx  may  occur  in 
any  At^tv  cardiac  ovcratrain,  but  they  are  most  frequently  wen  in  cuw^ 
of  mitTAl  djsea^.  In  itwif  such  a  pulmonar)'  hemorrhage  is  of  no  impor- 
tance, although  by  relieving  the  congestion  it  may  bring  u  great  deal  of 
subjective  relief  to  the  patient.  On  the  other  hand,  the  conditions  which 
bring  them  on  acutely  arc  frequently  thow  of  severe  o\iT!«trmn.  They 
are  particularly  common  in  mitral  disease,  in  pulmonary  insufBcieney 
and  .scleroiMS,  and  congenital  heart  <liwiuwtt. 

Il  IB  ikltvujii  of  t\\f  f^reotml  tln|lorlIUlO(^  to  dilT(?renIiate  Iwlween  (iU(^)i  kn  liicmoptysis 
and  tlutt  of  na  rorly  pulmonary  Ciibcnniloiiiii,  .in>l  niily  (tie  nicMt  tarrful  trpcntcd  cxamina- 
Uona,  coupled  wilb  l\\r  prmt'iuv  of  Oie  runliue  kviuii  and  ibe  abseiK*  of  tigm  of  pulmonary 
duwwK,  give  iiifliciRnt  Kmumln  to  <^xdu<lR  the  Intlnr  It,  n  (uirttcularly  iinportaiit  to  exini- 
tne  for  tulxirclr  harilli  in  the  blood  spit  up.  t>ince  afwr  a  hemorrhnicc  they  may  not  be  pre»- 
«nt  a^ia  in  tlie  Bpuium  for  sovend  niouttui. 

Rest  and  the  general  measures  which  diminish  pulmonary  engorgement 
eonatitute  the  treatment. 


PULUONART    EMBOLISM    AND   HEMOBBI].\OE8. 

Pulmonarj'  embolism  with  infarction  is  a  not  uncommon  complica- 
tion when  a  clot  forming  in  the  right  auricle  or  ventricle  is  loosened  into 
the  rireulution  and  lodges  in  ttome  brunch  of  the  pulnionar>'  artery.  Theiw 
infarcts  may  be  large  or  small,  dependent  upon  the  artery  occluded,  and 
upon  their  sixe  deiH'uds  the  wvcriiy  of  the  symptoms  and  the  onset  of 
dyspncea. 

In  all  thccp  CUM*  then  U  an  arm  of  duln«aii,  tubular  brenlhtnK. 
and  incriMwed  vocal  fivmiIU8  0«'wrM>nie  parts  of  tlie  liinic. soil  the rip»ctor»iKin of  bulimy, 
bloody  or  pruiic-iutoc  vpuluin,  wbicli  diflrra  from  tbal  oceurriiijj  iii  bn>«u 
Induratiiin  in  bcinx  mticb  richer,  dirprr  in  ta\ar.  and  in  Hinuininc  a  grcni  ilcjd  of  mon>  or 
Imh  clianmd  bldwl  iiitiiiiaivly  niixed  with  the  inuciu  limtend  of  soineu'liat  wparnie  from  It. 
PulnKitury  cailioliui)  is  Mniirtiram  fatal  wlicn  n  tarp^  WKtul  is  occludtnl.  but  uiiiully  not 
•o  In  ihc  flr«  iiwianw.  Exu^tly  wWn  a  Hnete  emlwliis  will  Ixt  followwi  by  a  tihoww  of 
triubuti  and  a  fatal  muill  ciuiiiol  be  foretold,  luid  ihtt  patii-Dt  livM  cootJnuuUy  uoiltrr  a 
Kvnnl  of  Dnmoclra,  nltliouRh  in  lamc  cur*  ho  tnay  live  for  «»vcral  jvam  vithout  ftirtlicr 
disiurbuncc. 
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CftKrN£-I«TaKE8    DnEATKIMO. 

Chcync,  of  Dublin,  describeil  a  peciiliiir  form  of  n^tpiration  in  which 
there  are  occasional  piiuws  of  variable  duration,  from  sovt-rnl  wirondK  1o 
half  ft  minute*.  foHowi'il  Uy  insiiirations  at  firel  nlow.  then  moiie  rapid,  then 
again  lapxin):  intu  h  puusi'.  Il  wns  nguin  civwrribcd  by  Sto)M-n  in  is46  and 
if)  very  common  in  bad  ca«es.  This  phenomenon  is  particularly  freciuent 
iu  heart  cam-g,  esix-ctiilly  in  iiorlic  dLwa^*,  and  is  usually  neeii  when  the 
patient  is  asleep.  It  in  also  common  in  cases  of  brain  lunior,  apoplexy,  or 
any  eoiidiiiuii  where  there  i«  ah  in<n'ahe<i  inlracnmial  lenwimi.  Not  infre- 
quently, in  canliac  discast.  the  patient  'i»  in  u  ittati;  of  coma  or  semiromA 
during  the  periods  of  apntea  but  fully  conacions  during:  the  jjeriods  of 
dyepna-a.  During  the  furnier  the  pupiln  are  conlnicled  and  do  not  react; 
during  the  latter  they  widen  and  react  once  moni. 


.^B»'rr*JBe?. 


curvn.  iAiirr  Kyut^t.}  A.  Inlrm^nuiinl  prvmijQ  lype—spniMi  ■cpohi^ilic*  ^[ovidc  of  the  piil>a  Knd 
faJl  uf  Lload-pmauir.  R.  Tli«  aMIh  lypt — ■puu-a  uKitlBUd  with  rlH  ut  blDod-pnaaurc  uul  (guigk- 
Miins  ol  titt  pubo-nttt. 


b'ytit«r  has  fouixl  thai  the  MttUfrence  ot  (.lieym^-Stokra  rexplration  is  ulwuyii  luwo. 
ciat«(l  nitli  llu;  bIout  periodic  changM  of  hlooij-pnimin!  known  na  Trnubr-IIorinK  wavm. 
H(!  (tlatiUKiiiHhr'ti  twn  typcM:  In  the  flret,  which  is  nlwavK  njuiociaUHl  with  incrmMH]  iiitm* 
cnuiinl  Ivnfioii,  on  In  brain  lutnor,  meiiiniciliii.  unL-miu.  the  pi-riuii  of  mpir- 
Htory  activity  in  tuwodnlixi  with  n  fine  (if  bloiMj.pnMSure  and  quickening 
of  llie  piilHc,  the  period  of  a  piioita  with  a  fall  of  hlood-prossuro  auil  nIow- 
ing  of  tlie  puliw  i¥[g.  122,  A). 

In  the  •oconil  type,  the  oommon  farm  in  cardiac  nn<i  arterial  diiKuuic,  the  respi  r- 
atory  activity  w  luwncintcil  with  a  fall  in  blixid-ptw«un>  aiid  Blowiof-  of 
the  pittic.  and  thu  Kpnuea  is  tuBociutfU  wiih  riau  in  blixMl-pnwiure  and  quick' 
enInK  of  puUc-rntc  (t'iK- 1!^.  Bj.  ICyntrr  ws»  ahln  to  rppmducr  thr  fin-1,  gm»p  in  uninmls 
by  rainiiiK  t^"-'  iiilracranial  (enaion,  and  found  tlial  whtnev«r  tin.'  iiitmcraiiial  pnaniin! 
wa« above  thi-  niwin  tjlood-prmsure  upnuru  uccuircl.  Ilicn  Ihcbloiid-prt'iuiiirt!  rwrlhrouifh 
aaphyidal  litJniiitntion  of  Ihr  vnwiniolnr  ix-nln',  anil  whrn  it  ovcnrtpiicd  the  inlrBcnmin) 
ptcBrtire,  mpintliona  atn^in  lei  in.  The  converse  wtu  nol  IrUH  of  the  second  Rroup  of 
caw*,  nnil  neither  he  not  any  olhe*  obiiiTver  hu  bitn  nh!c  to  tepwducw  thin  moro  com- 
nion  type  or  annl}'Kn  ill  cjiiiahI  fncton. 

Btot  luu(  deocriliMH]  another  l>'pe  of  NHpirvljon.  ui  which  ii  .■H'rir'.i  of  InripiralinnH  «iqual 
in  rain  and  in  titx  are  piinetuutiKJ  by  loni;  npaicie  pnUMw.  Thia  i*  only  u  «niall  variety  of 
llie  casM  shnwinjE  (he  Oiej-np^^lokcji  lype,  and  its  occurrence  a"d  eiiusal  faelon  (CCia 
to  be  nbout  (he  mime  tut  the  tutler. 

Mniuo  hn*  alun  depiclcd  onolbcr  ictniip  of  periodic  rmpirnlion^  occurritiK  at  bigh 
■ililuiiec,  up|.>aii^ntly  from  low  CO,  mnt«ni  of  Ihe  blood  reaehiiii;  Ibu  i-»wimotor  centra 
(aenpniu),  in  which  tliere  is  with  each  renpirutory  grnup  ride  of  blood- 
pniMuro  and  «lou-inK  of  the  pulse.  Thi:<  does  not  ainn  to  occur  in  cardiac  or  intra- 
cranial caaea. 
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Eyster  concludes  that  in  the  ititracrttnial  pressure  type  the  Cheyne^tokes  reapiratioo 
is  due  to  the  tact  that  the  respiratory  centre  is  more  Bensitive  to  aniemia  than  is  the  vaso- 
motor centre,  and  rapidly  loses  its  irritability,  regaining  it  when  circulation  is  reestablished. 

Therapeutically  Eyster  has  attempted  to  remedy  the  condition  by 
increasing  the  irritability  of  the  respiratory  centre,  (1)  by  injections  of 
strychnine  (1.5  mg.,  Vtt  gf),  and  (2)  by  inhalations  of  CO,.  Both  of  these 
measures  seem  fairly  successful,  but  more  observations  are  necessary  be- 
fore conclusions  can  be  reached.  Pembrey  was  able  to  cause  the  periodic 
breathing  to  return  to  normal  bj-  causing  the  patient  to  breathe  either 
pure  0,  or  Oj  containing  an  excess  of  CO,,  demonstrating  that  in  this 
case  the  action  of  the  respiratory  centre  could  be  restored  by  either  im- 
provini^  its  condition  and  increasing  its'  irritability  through  increased 
aeration,  or  by  increasing  the  strength  of  the  respiratory  stimulus  by  in- 
creasing the  concentration  of  CO;  in  the  lung  alveoli. 

The  occurrence  of  Cheyne-Stokes  respiration  is  a  very  grave  symptom. 
It  is  often  a  harbinger  of  death,  as  claimed  by  some  authors,  but  the  writer 
has  seen  many  patients  recover  from  it  and  even  live  for  several  years.  It 
should  therefore  be  classed  with  several  other  symptoms  as  indicating  a 
grave  weakening  of  the  circulation  but  not  necessarily  an  incurable  one. 

COUGH. 

Patients  with  chronic  cardiac  trouble  are  very  apt  to  suffer  from  a 
mild  cough,  even  during  their  periods  of  remission,  and  especially  every 
winter.  Sometimes  this  may  even  be  mistaken  for  a  primary  bronchitis. 
Primarily  the  condition  is  due  to  engorgement  of  the  pulmonary  vascular 
system,  with  increased  secretion  of  the  bronchial  mucous  glands  as  a  result. 
It  represents  a  state  of  mild  loss  of  pulmonary  compensation. 

In  Bomewhat  worse  form,  and  particularly  in  bad  cases  of  chronic  mitral  disease, 
the  alveolar  capillary  walls  become  so  much  injured  that  there  is  diapedesis  of  red  blood- 
cells  into  the  alveoli.  These  die  and  are  taken  up  by  phagocytes  which  find  their  way  into 
the  sputum  in  the  form  of  "  Herzfehlerzelien  " — large  endothelial  cells  containing  vacuoles 
and  numerous  brown  granules  of  hemosiderin.  The  expectoration  of  "Herzfehlerzellen" 
is  usually  associated  with  a  condition  of  brown  induration  of  the  lunge,  a  chronic  interstitial 
pneumonia  with  dilatation  of  the  pulmonary  capillaries,  tortuous  condition  of  the  vessels, 
and  deposition  of  hemosiderin  in  the  tissues. 

ACCUMULATIONS  OF   FLUID  IN  CARDIAC  DISEASE. 

(Edema. — When  a  case  of  heart  disease  reaches  the  stage  of  broken 
(systemic)  compensation  and  the  right  heart  fails  to  perform  its  function 
properly,  cedema  of  the  feet  and  legs  sets  in.  This  occurs  at  some  stage 
of  almost  every  case  of  heart  disease,  but  not  always  at  stages  of  equal 
severity,  sometimes  setting  in  quite  early,  sometimes  only  as  a  terminal 
event.  Consequently,  although  a  grave  symptom,  the  presence  of  oedema 
need  not  indicate  a  desperate  condition. 

The  di.'itribution  of  cedema  of  cardiac  origin  differs  characteristically 
from  the  nephritic  type.  This  is  readily  comprehensible  when  it  is  recalled 
that,  as  Cohnheim  has  shown,  cedema  occurs  only  when  there  has  been  some 
injury  to  the  walls  of  tho  vessels  and  capillaries.  In  nephritis  Heinecke 
and  Meycrstcin  have  proved  the  existence  of  a  substance  in  the  blood  which 


154 


DISEASES  OP  THE   HEART   AND   AORTA, 


injurcA  the  capillarici,  and  Ka^t  hax  cl«moni«t rnt4Hl  that  the  bloud  of  nephrit- 
ics  contuns  a  substance  with  lyniphagogue  action.  As  might  be  expocted 
from  a  jwison  circulating  in  the  blood,  ihc  injury  occurs  siinulluiR>uu»ly 
tliruughout  the  body.  Hence  in  nephritic  tlie  cedeiDa  bepns  quite  irre- 
apectively  of  the  action  of  )i;ra\'ity  and  U  eeipccially  ituirkcd  in  (tic  fxcc  and 
eyelids.  In  cardiac  ccdenia  there  is  no  such  lymphjigogue  poison  at  work, 
and  the  injury  to  the  capillary  walls  is  the  result  of  iocai  .-■ta.'*!.-'.  lack  of 
oxygen  in  the  celU  of  the  i-ajtill.iry  walln  under  the  influence  of  the  slowed 
circulation,  AccordinRly  it  bcjiins  where  circulation  in  .ilowest,  i.e.,  in  the 
dependent  portion!*, — the  feet  and  legs, — and  either  rt-Tnaine  localized  there, 
or,  if  the  condition  becomes  worse,  progresses  upward  to  the  genitalia,  to 

the  nhdnniinal  cavity  (portal  stafiis), 
giving  rise  to  intense  a-tcites,  to  the 
subrutaneou:*  tisnue  of  the  body  wall, 
.■md  finally  to  the  production  of  fluid 
in  the  cheat  (hydrothorax). 

Occasional ty  nli*n  Ihe  uMluma  hiw  been 
long  erinttnurd  tin-  liinbs  tr:U'h  1  roniendinu) 
pmimrlioiis.  Soum  four  ycani  aico  the  uriter 
liiul  uiiiicr  liut  curv  HI  ihe  Jobiis  IIupkiiiH 
lla*liitiil  n  patient  who  irjich^l  ihc  wunl  in 
n  conililion  of  %iery  nmrknl  djupiia-n,  with 
Ipgn  nwtilleii  to  Ddiuinetrr  of  101  iiiche«  and 
ahHolnlHy  eli^ihaiiloid  in  npiieutHiicv  (Fij. 
12^i).  The^kiiioviT  (liei-nlirF  li^gs nni covrrvd 
uilh  p.ipillnmnloiiN  oiilKruwiliB  mi  nUHpJeiouii 
tliul  itip  'li.-u;[iiiniB  uf  rlcphnoliucis  ^-^m  u-fls 
serioinly  nilortsiiicil  hy  nonic  memberaot  the 
hoHpit»l  oliitT.  Tlio  |.intieii(  liuti  liccii  sulTcritiK 
from  u  upverc-  nurlic  itimfliricnpy  for  uliout 
a  >wtr,  snil  (or  MX  ninntlii'  >m<l  tieen  no  orlbo- 
pnreio  lhu(  liv  tiuil  iitil  Imwii  ulile  tn  go  to  hoi), 
but  hail  ri'iitril  *il.liii;f  bolt  upright  in  a  chair 
uu<l  UBtially  with  hH  down.  Tlierc  wctv 
Irrmeiicious  erypl-like  ulcers  about  10  cm.  (4 
inches)  in  iliftiiieicr  in  lM>lh  less,  eHcli  coveted 
with  a  dwp  layer  of  necrolie  liwue.  The  iwilieni  hiih  j iliitcd  in  \i<r<l  with  feot  miseil  to  tho 
huriioiilo),  and  the  U'ounil  dmHK^d  with  a  I-IIHKH)  pntnuiiitm  |>rniinnennntr  iiohiliuii  and 
tr,  diKitnlin  m.  xv  ndiiiioiiieretl  pvpry  four  hcirn.  He  wax  ininro'l  freely  with  E|wuiii  luUlii. 
He  hiipruvvil  »o  ropiilly  that  within  twelve  hoiim  the  eiteumfereiiee  of  ihe  legs  had  nppre- 
oiably  tliniininhcd  and  nilhin  a  Tew  wepkn  IheV  were  ahiiOAt  normal.  The  palient  baa 
remained  i|Viile  neil  ever  iiiiice  and  in  at  prejxriil  uiunnging  a  fumi  in  ntvttcrn  ilatilniul. 

Unfortunately,  <edema  dot^s  not  always  disappear  so  satisfactorily. 
It  hiis  been  shown  that  the  a-denin  fUiiil  J.*  richer  in  .lalt:*  than  i:*  the  blood, 
and  that  resorption  of  the  cedetna  is  somewhat  favored  by  a  practically 
stilt-fR-e  diet,  such  lut  one  cciiwiifliiiji;  of  milk,  Autcar.  eggs,  nieal:*,  bivad, 
sweet  butter,  and  cereaU  prepared  without  the  addition  of  salt.  The  diu- 
retics, wjwciwUy  t}\iMK  of  the  calTein  group,  also  favor  resorjjtion;'  free 

'  Fl^iaher,  Hoyl.  acid  Loeb  lia^v  »hown  lliat  the  prmence  of  cnlriiim  taUi^  in  iiiftwion 
fluid  iliniiniihts  the  formation  of  tt-dnna.  but  this  olwenalion  hail  not  yel  rvecivi'd  nn 
application  in  iherajicntics,  and  tlietc  otwtrv«r«  have  found  that  tlib  dorni  not  applj-  to 
tanlinc  tvdenm. 


Fla.  133. — Ltgt  of  ■  pBliniil  villi  ntcmw 
adflma  (aliDuUinns  tl^plianiiji*'.]  itni]  ifrr»pn- 
dOU*  Ul«n.  CNaJnFlcr  d(  llir  kfl  Irn  lUj  mctip* 
l2SJi  eiu.).  (Draaii  [rum  ;iliuiuiiruph>  lent  by 
Dr.W.PraaloaUiller.sl  llii«tncu»ii,  Mel.) 
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purgation  nida  in  removing  fluid  from  ttie  body,  nometime^  is  much  mSOOO 
c.c.  per  day.  and  digilnlii<  doc;^  the  fiinie  by  increasing  heart  aption.  Besidt^s 
this,  ihe  (Edema  can  bo  combated  by  raiaing  the  li'g»  In  ihc  honKonlal  or  if 
po«8iblc  A  link-  above  it,  thereby  increasing  the  drainage  from  them. 

Orsiaagc  ol  L«|{>.— Sum^liiiiCB  aIao  a  light  apani  rlnotic  liandngc  til  rubber 
may  bo  applinl  ui  liir  kip.  liPKiiininx  at  tlie  f«el  and  a«c«niJii)i!  to  tht  uniin,  ihe 
uwisliii^  the  drairiaco  and  r«|iUcliiK  (ho  Itvit  rln«ticit}'  uf  Ihi-  nkiu.  Whirii  thtwr  nivalis  urv 
iMiUtliciL-tiC.  iH.-vcnLl  iiicisious  may  l>e  iiuidu  awpticiilly  in  tiii^  hkin  of  tlir  Ifg*  nnd  ilr)Un:i«w 
aided  by  sppl.viDK  Bicr>auctiiHicup»,DralargP  lru(-«r  utih  niden  pcrCuruItxl  (CurschinAtin'a 
modiGcaUou  ot  Soiiihey'f  tubes)  may  be  inwrnnl  m  briii^  uboui  fnv  ni(^liiuiicnl  drainage^ 

Tb(!  bnit  Rsulta  ure  obluintxl  by  ihe  following  n>rlhi>d,  ijiwcrilt^ii  by  ItoiiiberK: 
Boil  a  loiix  rublit'r  tuho  6tt4<il  wiih  a  pinclwoi-k  in  |iliyHioloi[iciil  biJi  aoluijon.  After 
n-uiuvint:  tbe  [wiiil  from  (he  InK-ar,  attacli  11>p  rublief  lut*  to  the  metal  tube  of  the  1alt«r 
nnd  pl.tn*  ibi'  lon'cr  i^nd  uf  Ilu.>  rubber  lube  in  a  buein 
of  boiled  wni«r  ii[ioii  (be  floor  next  lo  the  Iml.  In 
tbU  wuy  a  Bi|>hufi  is  (.■stablisln.Ki.  lit'lpiiiu  (b<?  liratnnite 
of  the  fluid.  The  lubp  of  thr  Irocur  »hcmlci  Ijc  kept 
in  place  in  tlie  le^;  by  lyinjz  with  n  gilk  lifcatuiv,  itio 
end*  of  wluch  are  tbi-o  inserlni  in  u  Ktrip  uf  adlie- 
fflve  placed  lumwly  nlKiut  llic  leg  aiiavp.  the.  tmcnr. 
Romiiere  tlate*  that  fmn)  '2  to  15  iitre«  of  Riliil  raa.y 
be  miiovtd  in  24  houni  1 

The  cedema  ofuin  involves  the  scrotum 
and  pi-nta  until  tlicy  are  vnlnrgi-d  to  two  or 
three  times  the  ordinarj-  size,  and  phimosis 
or  paraphimosU  may  cause  considerable 
difficulty  in  micturition. 

Ascites.  —  .\.iriu>*  is  common  and  may 
cauae  distress  by  pushinR  up  tho  diaphraem 
a»  well  as  by  im})eding  the  abdominal  circu- 
lation. It  is  often  advisable  to  remove  it 
mechanically  by  introducing  a  trocar  in  the 
midline  midway  between  the  umbilicuit  and 
the  symphysis,  under  aseptic  precautions  (afKr  firiit  emptying  the  patient's 
bladder),  and  allowing  the  fluid  to  drain  out.  In  t<o  doing  care  must  be 
taken  to  keep  a  many-tailed  (Scultetus)  bandage  tight  across  the  abdomen, 
reailjui^ting  it  seveml  limc.i  during  the  lapping  for  fear  loo  much  blood 
may  enter  the  relaxed  abdominal  vet-seU  when  the  pressure  about  them  la 
tliminlsheil  nnd  shock  n-sii!t.  therefrom  (see  page  Si). 

Hydrolhorax. — In  cam-s  with  severely  impaired  compenKation  hydro- 
thorax  (usually  right  sided)  is  eommon.  Starling  nnd  loathes,  Stengel,  and 
Dutton  Steele  have  demonstrated  that  i)»  frequency  upon  the  right  cidc  'u 
due  to  the  position  of  the  great  azygos  vein,  which  drains  the  intetcowtal 
spaces  and  the  pleura?.  One  of  the  factors  producing  stasis  in  this  vein  in 
the  fact  that  the  latter  enters  obliquely  into  the  superior  vena  cava  (Fig.  5) 
and  thus  its  mouth  is  readily  closed  off.  Another  is  probably  the  fact, 
which  the  writer  ha.*  noted,  that  the  mouth  of  the  vein  is  not  as  distensi- 
ble as  the  wails  of  the  vein  above  it,  and  hence  imposes  .some  obstruction 
to  the  blood  flow.  In  all  cases  of  heart  failure  in  animals  the  axygus  vein 
may  bo  accn  to  be  dllattnl  above  its  entrance  into  the  vena  cava.  The 
heart  in  hydroihorax  is  usually  displaced  to  the  left.    The  respiration  shows 


FoJ,  in, — Ciifichitiuia'>  niikniin- 
tion  of  tliK  Snathrf  t.iibM  for  dnlnlitc 
oilfovk  of  th«  UttL    (Alter  Kombws.) 
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much  cmbarraflsment :  (I)  frora  retnoval  of  a  considerable  part  of  the 
right  lung.  (2)  from  ri)nipri's«oii  of  ilic  left  lung  by  t,ho  iliHpIuix>mvnt  of  the 
heart,  (S)  from  embarrassment  of  tbe  heart  itself  from  the  displacenwnt. 
(1)  from  poinpreajiion  of  ihe  v«iitt  cava>  esixTially  <Iviring  defttculton  «n<l 
exertion.  This  may  prevent  inflow  into  the  heart  and  eauxc  euddco 
death.     (Calvert.) 

The  fluid  should  alwayB  be  removed  promptly  by  paraoentt-sis  thoraeie. 
ThtH  prnees.1  is  unfortunately  not  without  danger,  sudden  death  occatuonall)' 
rvKuUiiig  in  t<pil«  of  thv  great«i<t  can;. 

"nil-  writer  hu  »ccn  t<™  limtln  of  this  kind,  an<l  IhcT  occur  mili  about  the  same 
fit^uency  in  the  experiracv  of  mo"t  clinlciiirn,  A  ^«-ry  valuable  roiiiribut.iuri  lo  (Itis  Md 
hui  Ik'cii  iniulo  l>y  the  Bludieu  of  (.'appa  unil  Lewiii,  shuu'int;  tluil  »he  viiicerul  luyirr  of  thci 
inlinmril  {ilntira  i*  rapncinlly  fcniutivp,  ntid  upon  liiimlllTiK  or  totichinK  il  Ivo  rf  (lex 
plieiiometia  renull.  a  vH^nl  ■"l^it'ilioii.  aotiietiniM  tia  liiUiwo  a«  to  elup  tlio 
bt'iirt .  uiid  a  panilyBiaof  tli«  vaiiiintutor  n-'oirv  n-Lich  Riven  risr  (o  tiniiiTluHi  fall  of  lilood- 
pnwailtv.  j\econlinK  to  thcno  otiKTA-nllonii  it  ta  thrrrforc  adviwiblf  lo  <liininish  vnsitl  ton« 
with  a  preliminary  h,viio<lennic  injection  of  0.5  lo  I  mic.  a(  ropi  ne  (jcr,  I'o  to  c'n)  uliout 
l.S  ininulos  bvfuiv  bctcitminu  tlie  tappliic.  ati'l  lo  liavr  at  huii-LJ  a  liyimiilvrtini?  syriiigu  Imulcd 
with  t  100(K>  adKnnliu  chloride  solution  lo  rcGton:  promplly  the  vtuoiaotor  toDO  in  can 
of  oollapM. 

RENAL  COMPLICATIONS   OF  CARDIAC  DISEASEa 
RKXAL  CIIAXGIB. 

'  Albuminuria  and  diminished  ftecretJon  of  urino  are  invariable  rff»ulti« 
of  broken  compensation.  They  may  also  occur  after  severe  exertion, 
probably  a,-*  the  result  of  fixcctaive  pressure  in  the  veins.  The  stains  in  tbe 
vena  eava  and  renal  vein  ha;i  been  shown  to  give  rise  to  albuminuria,  and 
the  slowing  of  the  circulation  through  the  kidney  is  siitfieient  to  account 
for  tho  diminution  of  the  uriuo  secrt'ted.  Such  urino.  though  diminishod 
in  amount,  is  highly  colored,  normal  or  increaaed  in  specific  gravity  (1016 
to  1020),  and  eonlainit  a  normal  concentration  of  NaCi  and  ureii.  The  total 
excretion  of  tho  latter  in  24  bouri;  is,  of  course,  dccrcaised.  As  in  the  experi- 
mental stasis  numerous  finely  granular  and  hyaline  casta  may  be  excreted. 

Thn  liiilntTit  of  wich  rjme*  (0«lpr's  nrtcrioMrirrt>lle  kidney*)  arc  iigiially  of  ihe  largo 
red  or  "beefy  "  lype.  wilti  Imtii  corttrx  niid  iriedulla  ii)Cc«8«cd  in  size,  the  ca|i«ulc  silhurrnt, 
and  dilTiHc  intcrxtitinl  nhangtii  a*  well  nn  wmw  parendiyniBtoui  dcgracrulion.  The  rrd 
Dolor  la  probably  due  lo  liie  vcnou*  ror^ntlon. 

It  is  of  great  importance  to  difrerentialc  between  a  primary  cardiac 
disease  with  secondary  renal  involvement  and  primary  chronic  nephritis 
with  secondary  arteriosclerosus,  cardiac  hypertrophy,  and  cardiac  in.-^uRi* 
ciency.  At  an  early  stage  of  tlie  disease  a  careful  study  of  the  chloride 
metabolism  and  its  relation  to  urine  concentration  may  lie  of  };reat  help. 

In  carfiiac  cases  tho  power  of  excrotinK  NaCl  is,  as  a  rule,  not 
na  much  impaired  an  in  r#nal  caaes.  If  5  (iiri.  KiiCI  t>e  nddcii  tu  the  ilk-t  on 
one  occnxlon  tlierc  iihould  bp  an  nbrupl  risr  in  ihfi  NnCI  conical  of  Ihp  urinp.  If  thn  kidney 
CoUb  aro  danutict^d  it  will  be  Kradiially  excrrlcd  during  2-4  davit.  Ilourver,  jl  iiviut  bf 
rencmbcred  that  in  iiiuny  cusm  of  priinuiily  cardiac  orii^iti  ihc  kidacy  ctlla  may  be  tw- 
pitinHJ.  The  urinary  fiiidingii,  as  cbon-n  in  the  case*  cited  on  paKo 
'iW  an<l  paec  33fi,  may  lie  practically  identical ;  and  Mice  all  Ili«  fea- 
ture in  cliology.  hlMory,  and  mcuboliiiin  muat  be  ttioiviighly  voiuudered  bcture  a  ilecinon 
ut  Ti:nclicd. 
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SENSJRV  SVMPTOXB  ABOirp  THE   HEART. 

Palpitation. — t'lulpr  tiormni  con<Ution8  one  U  not.  conwious  of  scnsorj* 
imprps-iions  from  the  rogion  of  ilio  beart.  Einthoven.  I'lohil.  snd  Bat- 
luvrd  have  shown,  however,  thitt  im  alTorent  impulcte  in  tranftinitled  up  tJic 
vagi  by  ench  hviirt-bcat,  Kiid  tltorv  arc  probably  siiiiilnr  impuWn  Iranemit- 
trtl  ihnnigh  th^  intercostal  nerves  from  the  parietal  pleura,  me^liasiiniim, 
Jintl  phest  wall,  ii};iiiii.il  nhitrh  the  hoftrl  i.-i  U-iitiiig.  VihUt  iiorinal  <'oiKli- 
tion^  1hr-.-K^  )^-n»utions  do  not  reach  consciouniiess,  but  tltey  occa«onally 
do  «o  wtien  the  f^eneral  nervou-s  t«!nMl>ility  U  inrroai^d,  tw  by  coffee,  tobftci'o, 
or  h}-pertliymi(li?im,  tn  nfuro^thpiuc  and  hysterical  Ktate«,  or  when  the 
beat  of  the  heart  is  more  forcible  than  ti!<iia].  The  distinct  senwuion  caitsi'il 
by  each  beat  of  th<!  htnrt  is  known  us  jmlpitution.  It  i«  frequently  nssociatcil 
with  cnrdiiic  weakneas  and  irrefcularities,  and  has  been  thought  by  some 
writers  to  be   clearly   associated   with  R 

extrasystoles.     But  while  it  is  true  that 


Fio.  12!l. — KIwiriea)  rveonj  <if  ■flnnnt  imimlan  tnvallina  up  tlivvMi.    (A(ua  EinOiai'm,  Ptaliil. 
■Dil  BktusnlO    VifS,,  mwnt  of  ivntTtpn*!  ritvlnml  nvcin  <lin  vikcu>;  KKSf..  tvpintlon  ;  CAKOT,. 

111*  mnmll  udq  to  tlip  ««filinc  rvuUvcUUD, 


cxtrasj'stoles  frequently  give  rise  to  palpitation  and  also  that  ihe  patient 
can  often  distinguish  between  Mlrong  beats  and  weak  Iwnts,  ncverlheli'M 
there  are  many  cases  of  extrasystolea  without  palpitation  and  of  pal- 
pitsliun  withnot  extranyfltolea.  UirKchfeliler  hn.t  t<houn  thiit  palpitation 
may  occur  without  any  motor  disturbance  in  the  heart's  action  and  with- 
out any  change  in  the  reHex  response  of  the  heart  to  various  stimuli. 
Hewlett  has  found  the  r  wave  unuitually  large  and  sudden  in  a  case  of 
palpil»tion,  and  believes  that  the  "earlier  movements  of  the  ventriclfl 
wen*  exerted  with  uiiu.-<ual  !«l»eed-"  However,  ihi.t  findinf;  is  not  uiuforni 
in  cases  of  palpitation,  and.  moreover,  would  not  explain  the  occurrence  of 
palpilfltiuii  from  weak  extrasy.itolen  in  which  th«w  mox'ements  are  executed 
slowly.  Such  changes  in  the  venous  pulse  arv  often  found  in  vigorously 
bealjng  hearts  wilhoul  any  palpitation  whatever.  Palpitation  is  therefore  Ix) 
be  reganled  as  a  puivly  senKury  phenomenon,  which,  though  it  is  frequently 
associated  with  cariUae  disturbances,  may  occur  quite  in<lependently. 

The  catceory  »f  iwiunliniui  in  nliich  [iftlpitalion  ihouM  lie  |il^>ceil  anil  Ihc  tiatli  which 
tlietenMtiua  im^'^rtini  urv  imX  [ivrtivfiy  clrar.  It  Ueviiteiuly  u  pnwauru  or  (uucli  imuwljoii, 
pnrfnctly  distinct  ami  tiniittil  to  thp  prrjod  of  ■yslole.  It  in  Aln-s>-s  ftlinrply  lofaliznl, 
UKiiall}'  rpfvrrvd  li>  cilbcr  the  apes  or  (lie  biflirraiiiin  of  Ihe  Itttchea— (lie  two  silea  nl  which 
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Ihe  bMTl  exVTiB  direct  prmaui*  or  tracUon  upon  the  ■urrotuidinjt  otnictunw.  In  this  (tl»- 
linclncM  It  lUffet*  rntircly  fram  other  viMcral  MliRalions,  which  are  letn  dermite  iii  time 
and  ill  Hite,  Aud  ulm,  as  a  rule,  more  nearly  lUlied  to  puiii  scnsution.  It  thtw  difTcre  kivrUv 
frutn  the  pain  ■Frutttiooi  nriiinfc  In  nnd  »bout  the  henrt.  and  h^nre  tMiaK»t«  thai  il  chuuld 
be  pbeed  in  &  dlfTerent  category.  \Miether  the  path  of  the  deiisutluii  is  ufi  the  vugl  or 
through  the  thoniric  ncrvm  ciuinot  nt  pmciit  Iw  iiiiitcil.' 

Allot hrr  point  In  fnvnr  of  the  \-iew  that  palpilntioi)  in  an  exlracardiae  seniuttiun  in  the 
fact  tliul  <iUile  siniilar  seiuuitioiui  may  lie  (elt  in  the  abiiominnl  uorin  and  radial  art^rieo 
whpn  Ihrrr  ii  vixlhio  pulwitloii  (io-iinil'(ii>  niollon)  of  ihc  lailcr  uiih  prrature  ant)  traction 
upou  the  skin  and  BUrroiiiiditig  stmctureH. 

The  continuance  of  tlie  scnHation  U  very  wearing  upon  the  patient, 
especially  when  the  heart  is  irregular.  Often  he  ia  able  to  diettingiiiKh  be- 
tween large  anil  Nnmll  b<?«l)<,  nnd  i.-*  con^tmitly  reminded  of  tlie  pathological 
roniUtion  a»c!  usually  much  worried  about  it.  The  xenHation  is  not  entirely 
dependent  upon  pitychic  ph<-nonionA:  for  in  one  cam;  under  the  writer's  obser- 
vation (I.e.)  it  disappeared  for  live  minutes,  while  the  blood-pressnre  and  pidse- 
ral«  rot<c  aft«r  exercL'tc  when  the  patient  wast  under  examinntion,  although 
he  had  hiK  mind  fixed  upon  the  disturbinicc  throughout  the  entire  procedure. 

Palpitation  is  frequently  the  result  of  tea  or  coffee  drinkitiK,  smoking, 
digestive  distiirbances;  it  often  occurs  with  various  forms  of  cardiac  diseases, 
but  seem8  to  have  no  relation  to  the  latter.  Itelief  is  very  difficult  to  obtain. 
Except  for  removing  the  oauftal  factor,  uppHcation  of  an  ice-bag  or  a  cold- 
water  coil  over  the  heart  is  about  the  best  remedy.  The  bromides  of  potas- 
Mum.  aiiimoniiim,  an<I  strontium  are  of  .-lomo  value,  a»  are  alHo  vibratory 
mUB&ge  and  the  application  of  !iinusoidiJ  currents. 

Precordial  Pain.  —  Precordial  pain  is  a  lesw  definite  scn^tion  than 
palpitation.  It  is  continuous  throughout  the  cardiac  cycle,  is  leas  definitely 
luealtseil,  and  Ino^(^  commonly  as-suciated  with  referred  sensory  disturb- 
ances reeenihling  other  types  of  visccnil  sensation.  It  seems  to  bear  a 
somewhat  closer  relation  to  dilatation  of  the  heart,  and,  as  a  rule,  accom- 
panies more  severe  organic  diseases,  being  especially  common  in  aortic  and 
mitral  lesioiiH.    There  is  somelimes,  but  not  always,  precordial  tenderness. 

The  most  severe  form  of  preconlia!  pain,  angina  pectoris  (see  page 
285),  in  which  there  is,  besides  intense  pain,  a  feeling  as  though  the  heart 
were  held  in  a  vise,  seems  to  be  associated  with  sclerosis  of  the  coronary 
arteries,  but  a  definite  relation  Ix'twccn  ttiiit  and  other  forms  of  precordial 
pain  has  not  yet  been  established. 

Frtiqilently  In  hpsit  diwiuice.  an<l  CKpcrlnlly  in  c.i>ieii  of  .incutiam  and  nnginn,  them  in 
marked  puln  radiating;  down  either  or  Imth  anno.  In  fart  1bf»e  may  It  llie 
fint^nptoms  given  by  lui  iincumm.  It  iiMvily  aeeii  Irom  the  dint  ri  but  ion  ot  the  cunlino 
ocrwo  <pB^c  H.  Fix,  10)  thai  a  Ie*icn  In  ihc  rlcinity  of  ihc  iympathi-tic  fibres  might  j(iv« 
MrnHitions  u'liJch.  reiurlung  one  of  the  evrvicul  s|>iiuil  mnuliu.  uuuld  be  refertvd  to  it« 
p«ri|>hcral  ili*tributlon  In  tlir  eutaoeotui  rricion  inncrv.ilci!  Iiy  tli»t  iwgnieni,  usiinlly  down 
llieami.  Hence  the  fttKiucncy  of  ihewe  pHiiiH,  Not  iiiilycafiliac  condition,  hut  high  Uood- 
prewun;  in  the  aorta  tnuy  cnune  Ihl*  dislnw.  Il  is  difliciill  lo  reliew  this  BViiiptom.  It 
loworiiiK  of  the  hloorl-pn?>wurc  wItIi  nllrogtyctrin  fail*  to  bring  It  ahoiit.  eoddnr,  15  to 
20  mg.  0  to  1  gr.)  iibouid  be  tried,  uud.  if  tluit  does  nut  sullice,  morphine  may  bnve  to  bo 
traortml  to,  but  ahould  nlwnys  b«  avoided  as  long  ae  pofsiblc. 


*  Id  this  connf^tion  It  would  be  interesting  to  not«  whether  palintation  OMiun  In  canea 
at  tranareree  letuon  of  the  curd  in  Ihe  lower  cervJeal  or  upper  thoracic  region,  or  whether 
it  can  t>e  brought  on  iti  such  persons  by  large  doeca  oS  coffee. 
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DIGESTIVE   DISTUHBAXCES. 

One  of  the  first  eSects  of  weakening  of  the  heart  is  engorgement  of 
tho  veitiH  of  the  portal  flyHtetn,  niul  thi.t  in  turn  brings  about  u  r»tftrrhnl 
coitdttion  in  the  mucosa,  and  especially  the  gastric  tnucoHa,  with  consequent 
Bymptoms  of  indigestion.  Fernicntatioii  frequently  takp«  plare,  and  the 
itiflatJon  of  the  stomach  witli  ga«,  disphiciti);  Ihc  diiLphragni  upwards  and 
lifting  the  heart  more  towards  the  horizontal,  tends  t,o  increase  its  enibar- 
r».s.stiK-nt.  Ovcrlowling  the  Mtonmth,  liic  Iransdiuphragniatic  nvighhor 
of  the  heart,  shuuhl  therefore  always  be  avoided;  and  the  patient  will  be 
8Aved  much  siifferinK  if  he  ts  kept  on  a  light,  easily  digestible  di«t,  eonsisl- 
ing  largely  of  eggs,  milk,  and  en rbohy<! rates,  just  enough  in  quantity  to 
keep  him  from  lo«<ing  weight.  Frie<lrich  .Miiller  has  shown  a  diminished 
power  of  ubMirption  of  fats  in  heart  di^-HM.'.  Perhaps  this  may  be  A\n'  to 
the  fact  that  the  high  venous  pressure  prevents  the  thoracic  duct  from 
emptying  il^i-tf  properly,  or  porhnp.'t  bccausi-,  as  H.  M.  Evun«  has  shown, 
>i  high  portal  pressure  causes  the  lymphatics  of  the  intestines  to  collapse. 

t)n  the  other  hand,  nieali*  and  other  food.**  containing  purin  bodies  in 
large  quantities  (sweetbreads,  lungs,  liver,  etc.,  also  cutTec  and  tea.  and 
alcohol  in  all  forms)  do  distinct  harm  by  raising  the  blood-pressure  and  by 
increjwing  the  viscosity  of  liw  blood  (pa^  3B>. 

The  engorgement  of  the  gastric  and  oesophageal  veins  sometimes  leads 
to  exudation  of  blooil  into  the  stomach  and  to  vonuling  of  blood. 

Abdominfll  Pain  from  Distended  Liver. — One  of  the  commonest  symp- 
toiiw  of  fiiitiiig  com)>i-n.-«ntiun  i>  very  iiiu-n^  abdominal  pain  fell  over  the 
region  of  the  liver.  This  organ  may  become  much  distended,  and,  as  shown 
by  Balnnian,  may  Iw  expanded  unlil  itn  bloo<l  conlrnt  is  several  degrees 
above  the  normal.  Vndcr  this  expansion  there  is  marked  tension  upon 
the  capsule  of  the  liver  (tilisson's  cap.sule)  which,  in  turn,  gives  ritte  to 
pain.  This  symptom  is  really  so  clearly  bound  up  with  ttie  failure  of  com- 
pensation itself  that  it  subsides  with  resumption  of  the  latter,  or  after  some 
tJme  the  capculv  of  the  liver  will  have  become  sufficiently  stretched  and  it 
will  then  cease  to  be  painful. 

Abdominal  pain  also  re.'tulls  from  arterio.'«'Ierosts  of  the  gastnc  and 
mesenteric  arteries,  from  vascular  crises  us  well  as  from  abDormally  great 
pulsation  of  the  abdominal  aorta. 

CalarrhalJaiindtce.^LJke  the  gastric  mucosa,  tlio  bite  passages  undergo 
ca1arrh!tl  inlhmuiuiiion  from  the  venous  engorgement,  and  a  definite 
catarrhitl  jaundice  may  accompany  the  failure  of  compeusaiion.  Usually, 
the  jaundice  is  mild  and  barely  perceptible,  the  color  being  sallow  and  icte- 
roid  rather  than  ict<^rie.  The  pre:»ence  of  this  slight  icteric  hue  in  a  patient 
with  tieart  disease  should  always  lend  to  the  suspicion  of  broken  compen- 
sation or  tricuspid  insuthciency,  and  is  always  a  sign  of  danj^r. 


PSYCHIC    DlSTVRBANCKa. 

.\n  anxious  expre.wion  is  so  commonly  manifested  by  patients  suffer- 
iag  from  heart  disease  that  a  certain  type  is  spoken  of  an  "the  cardiae 
fftcies."    Tliis  facien  is  difTicult  to  describe,  but  may  be  said  to  be  charactei^ 
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ijcd  by  bright  watery,  somi'tvliat  staring  eyca.  wide  palpebral  slits  (without 
definite  exophlhalmus  or  other  siftns  of  Basedow's  iJiseiktc),  rather  (/;ji«;ly 
held  mouth,  ttixi  I  hi-  rest  of  the  faev  a  little  Nuiil^eii,  though  Qot  to  thedefj'**' 
present  in  the  "abdominal  fades."  Many  cardiar  eases,  perha|»s  from  the 
<hffieuHy  which  thi*y  are  conHtnntly  cxpcrivndng  in  getting  their  breath,  feci 
irritable  and  peevish  to  a  considerable  decree,  and  not  infrequently  the  onsei 
or  increase  of  peeviidineRS  is  aii  early  itign  that  the  cardiau  condition  hen 
become  woriK'. 

nBLIIStONS. 

Oeciisionully,  especially  in  patients  with  irregular  heart  aetion,  definite 
pe>'cboses  set  in.  Tbest>  arc  enpedally  common  during  the  night  iLtid  early 
momiug,  diwippenring  »gain  during  the  waking  hours. 

Tlip  pnticnl  UHiiiilly  iiuHki^nn  fruiu  liis  nlvvft  unable  (u  n-co|:nii«  tlie  plan.-  where  he  U, 
which  lie  UBUally  locuiiw  sonifwhcn-  vine,  luid  then  tripuila  tlic  iliiciotn.  nurwi;.  mid  attcnil- 
ADM  OK  inhii}>iliiiils  of  Ihc  in»n:  fniriiliHr  (ccnrn,  (iFif-n  niiM»krnIy  rm^riizirii:  ihrrii  mm 
people  of  hi"  uci|iiiiiiitiini.'4'  In  iLuw  [iliu'pn.  Ho  u^uully  rvinrdn  his  cuiiliiieinFiiI  in  lHr<l  iik 
a  nign  uf  soint-  uUeiupl  ii|»ii  his  lifr,  iitiil  the  adminialrstioti  of  niniieinc  luc  it  rrrtain  nt- 
IcmpT  lo  poiHon  him.  ("H  ihin  fuct  he  tn  always  cerlam,  altlmuiili  he  inaj  Mitiriil  tlis)  tliert- 
in  HinrK.-  duiiirt  in  his  uwn  niiiiil  as  l':i  t\ii-  t'ormlDesn  of  niiini'  (i(  liin  iither  iduw.  I'ur 
(■xanijili'.  (-nr  tkhritiiw  patient  llmier  the  writer's  cnrp  n»  hnllsr  jihysiciiin  niiKlook  him  for 
an  old  (ri^nd  (miti  home  and  suiil.  "  He  llki'il  — — .  ami  iiuil  en-nt  eonfideiice  in  him.  bill 

lie  poiild  not  are  why  did  want  (o  jioiiHiii  him."     Bill  iiL-  woiilii  pcoitRni**  "w  "llier 

powihic  motive. 

I  k'Cii^Lonally  ulitn  daylight  ramen  or  ■oniv  i^iie  taiuiliur  ubjevl  appeani,  the  (wtlHil 
suddenly  rceoRniieii  hi*  mirmunditiK*.  wakej  up  ni<  from  n  dmnm.  and  mny  even  ex|diuii 
exactly  tlie  nature  of  and  rcaxjiiH  for  his  <)eIUMioiw.  Uii<ler  tlie  Influences  of  iheae 
di'lusioiin,  palicntB  an-  iiftcti  »vr>-  hnni  to  iminiiBP.  but  their  ultilude  in  more  tsunrnntilj-  a 
defpnwive  thiin  an  i)(Icnptive  orie,  pwinlinjt  erinfineirient  and  troHt.ment,  and  alt<"nipl(ii)t  to 
leave  llu^  ward  ur  room  peaceably,  rallicr  ihaii  sliowin^  iiianiaeal  pugiiaciuUBntm  pniiiarity. 
Tbpy  can  iminlly  be  perEiuulcid  by  mantle  meanii  lo  remain  where  they  ore  tor  a  titnc, 
wpwinllt'  as  their  rninijs  art-  aUnust  alwuy*  i'nnfii»«>l  ;  (hey  tvuliie  that  ihry  arc  not 
perfectly  well,  und  the  niime  or  phyniciaii  eon  lea<l  ihe  uigunieiit  along  itd  logical 
conchislon]!  In  a  reaoikii  wiiy  thry  thnuld  return  to  bed  and  lo  rrcl  for  the  time  beinK. 
After  Mine  iniiiMI«H'  arKimient  uf  this  kind  the  (lulienl  cnn  iixiihIIv  be  jiiveii  a  hyjio- 
dermic  of  morphine  nnd  Rotten  hack  to  bfd  niili  much  Ibbb  injurj'  to  liinuielf  than  \1 
fiweihle  iiienns  were  alirinpled.  lie  ean  then  iiHially  lie  kepi  in  l>ed  by  an  ntleddant 
coiulnntly  preAenl. 

The  reiuHjn  for  these  delusions  is  not  very  ccrlHin,  but  in  some  caws 
they  may  be  regarded  as  "waking  dreams"  not  ver>'  different  from  those 
of  snmnaiiibulinis,  end  jMrhtips  like  Ihe  night  terrors  of  duldren  wiih  ftde- 
noidi^.  They  may  be  asphyxial  in  origin,  assoeiated  inon'  or  le.-w  with 
cer^'bral  arteriosdcrosis  luid  rcrebral  nniemiii.  of  whieh  perhaps  the  frequent 
high  blood-pressure  may  be  snot  her  expression.  This  ileltLsioual  innnnity  is  a 
bad  omen,  nnd  it«  onset  often  (ireoedes  the  fatal  outcome  by  only  a  few  days 
or  weeks.  Duroxiez  and  H.  O.  Hull  have  called  attention 
to  the  fact  that  in  some  ca^es  these  delusions  may  be 
due  solely  to  the  digitalis  and  may  disftppear  entirely  when  the 
drug  b  diticontlnued. 

HALLCCINATlONft. 
Definite  halludnations  of  sight  and  hearing  are  also  not  uncommon. 

Henry  Uend  hon  olwenwi  ihat  tlinw  ate  isjHvl^illy  coiniuoii  in  aortic  diwusc  about 
the  time  of  t«'ilif;lit.  nnd  are  uvMally  quite  citiqile  in  character,  the  auditory  hatlueiimtJOTW 
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.WIBri*lin(E  1°  Mimplc  rhythmic  nouiuU  (aMoci(ttc<l  wllh  thp  hrArl-lxnui?),  mith  iw  of  kunck- 
iag  Dr  ol  t>eIU  lolling.  Ihv  vistiul  InilhicluftTluiu  usiiatly  lakiiiic  vhv  tomi  of  tbv  I  u  o  i- 
of  n  man  nr  nomnn  nrcii  ntalioaiir?- at  Ihr  foul  of  Ibn  br<l  or  ulnwly  Bt-ilkic^  nf  rem 
the  ntmii.  The  face  is  afttiy  white,  the  cyi*  black  »rwi  Atsrins.  nnil  ihe  vnnimir  iiiv»iiiLlily 
indchoitc  and  surrduiulod  by  ii  uinaa  of  vinvy  lilufk  hair.  If  Ihc  boily  is  trvu  nl  ult.  it  in 
pooKy  oiilliiieil  a»  thniiKh  drapoil  in  a  lilnck  K<>*''n.  llmi)  found  this  hathicin.irifln  quilr 
oonnliml  nod  iccn  hy  inuiiy  pulieiils.  Lliough  llicy.  lu  it  ni!v.  rvcciiEiiixed  ihi-  hiLlliictimtor>' 
chnraCtsr  »nil  tipnkr  of  Jl  only  aftpr  thr  phyoiciiui  h.n!  gainnl  Ihfir  «-otifidpncc,  Thowritcr 
hiiK  also  clidtiil  the  Biuijt-  uncwen'  fn>in  a  niiinher  ■.•f  |>]itienl(i,  afl«r  prpfa<-inj!  the  qiie«iii>]i 
by  a  f^tarpmrnl  th.il  vinuiil  hullueitiBliuiw  u*«n-  nut  lUicoiDnioii  in  Ihtrir  cliH-iuic  itnd  wtriv 
to  tx!  ^^^arTi(^d  tin^tvly  aa  (R)iiblMK>ni«  but  not  i>if[nif>cniil  fenlumi  of  ihr'  diitonitr  itM>lf. 
All  who  lEnw  ponitivi;  uiutwen  Bccunt«ly  tleacKbed  llii-  halluciDUtucy  viaiou  »  ahovt. 

Uoad  states  that  highly  colored  nnd  rnpully  moving  visioim  do  not 
occur  frernicntly  in  heart  raspa,  but  the  writer  has  neen  one  ver\'  marked 
exception  lu  tliiM  rule. 

Tliiii  wDtf  ill  tli«  caac  quoted  oti  faEf  508 — a  yotini;  milmad  eriKinoor.  23  ycon  old, 
of  lempnnil*"  hahil*  luid  excelliMil  fmiiily  liiiloty.  who  hud  a  very  adhirrni  iirricnnliuni. 
For  iTveral  year*,  npix^i.illy  wl>cii  hi*  cnrdinc  roniiition  hocantc  wiiriie.  lie  tnitTervd  from 
BMiajI  ■  (cR  fM-i  lwfot«  hiiu  Bwamui  of  lar^iie  aiiinialB.  tiuii.i.  lim'ni.  etc.,  nil  highly  culumi, 
Itmpine  rapidly  nluiut.  !(r  rccc^inixcd  thnw  lu  halhicinalionu  nl.  the  lime,  bur  alnltid  Ihai 
Ihp  Hfltit  irrilalttl  him  mi  that  be  lost  hi»  ^elf-f^ntrol,  and  he  heuft'd  to  Iw  platvil  in  ralt- 
lajy  ronliimncnt  for  a  few  duyn  until  tlit  lialludnatiuiui  paaied  off.  H«  wiw  lhrn  onrr 
more  a  perfectly  rar tonal  berntE- 

Ijkv  the  deluMoiui,  these  r^ardiac  hallucintition.i  arc  jirohnbly  due 
either  to  anaemia  or  venous  staios  in  br»iii,  but  psperiully  in  the  special 
centres,  or  in  the  retina,  middle  ear,  vnsual  or  auditory  wntres,  giving  rise 
to  rudimentary  Bciisaiioiis  which  the  mind  tranidotc*  or  distorts  into  the 
above-mentioned  picture-s. 

Syncopal  uttackn  altio  occur  in  Momc  fonntt  of  heart  dlsciuse  il»  a  result 
of  cerebral  anaemia  and  will  be  discussed  in  detail  in  Part  III,  Chapter  XI, 
under  the  head  nf  AdaniR-Kloke^  disease.  The  feelinR  of  fnintne^et  and 
wcirincMa  uiinceumpnnteil  hy  syncujie  will  be  discusKed  under  "cardiac 
neuroses,"  etc.  (Part  I\',  Chapter  HI), 
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IV. 

GENERAL  PRINCIPLES  OF  TREATMENT  OF  FAILURE 
OF  THE  HEART. 


The  b^Rt  index  of  the  treatment  of  the  patient  in  bis  own  mpdition, 
sen.intton!<,  uiul  general  Appearance.  Phy^kul  cxaminntioiis,  (li>U:rinina- 
tion  of  blood-prcsBure  and  pulse-rate,  as  wc-U  aa  of  increase  in  the  product 
of  pulse-pressvire  by  piil»e-ral«  {velorily  coeffiueiiO,  vcnoufi  trnciugs,  and 
g»s  anulvfltH  aid  in  llic  interpretations  of  the  condition,  and  particularly 
in  discovering  where  the  fault  in  the  niechani.nni  of  the  circiilftlion  lies; 
but  the  changes  of  eonditioiM  thiunsclveM  aro  often  very  subtle  and  mani- 
fest themselves  in  the  general  condition  of  the  patient  before  they  can  be 
detected  on  examination. 

QUIET. 

The  most  important  clement  in  the  treatment  of  cardiac  failure  is 
rest  as  complete  aa  possible.  In  all  cases  of  heart  failure  or  disease  in  the 
heart  the  patient  should  be  confined  lo  bod.  if  necoiwary  propped  up  with 
pillows,  and  siiould  be  kept  there  until  the  scute  symptoma  have  subsided 
and  have  remained  (iiiieacent  for  several  days. 

As  Morton  Prince  ha«  shown,  menial  excitement  and  worry  are  impor- 
tant fnclon  ia  briiistD);  about  acute  dilatation  of  (be  hnrt;  but  Ibcf  are  uaiully 
oontribiiling  [actor*  mthnr  than  aolp  cauMW. 

The  effect  of  menial  Activity  ii)ioii  tlio  circulation  ia  to  briiii;  uboul  vusocoiutriction, 
of  both  extrcinilicii  and  rincera,  u  sligbt  rise  of  blood-ptaBurc.  and  incrmBc  in  tlic  pulao- 
rale;  all  of  wiiicli  taken  toiwlhrr  ronaiiicmhly  incrcaM-  the  total  work  of  tbe  heart  (lA, 
nmgbly  apealciiis.  Ibe  pruitual  of  iiiaxiiunt  prevsun-  by  puliie-nile). 

A  good  night's  sleep  ia  often  the  best  remedy  for  the  patient  with  a 
weitk  heart,  and  almost  any  method  by  which  it  may  be  procured  nmy  prove 
a  good  therapeutic  procedure.  Small  doses  of  bromides,  if  necessary  aided 
by  a  little  trional,  veronal,  or  other  hypnotic,  often  suffice  for  this  purpose 
and  allow  the  heart  a  few  hours  reiipite  in  which  the  other  therapeutic 
measures  may  have  opportunity  to  net. 

However,  it  must  be  borne  in  mind  that  in  persons  who  arc  much 
worried,  mentn]  rest  and  absence  of  distractions  or  occu- 
pation are  not  necessarily  synonymous.  Indeed,  the  removal 
of  otlier  subjects  for  thought  may  sscrve  only  lo  centre  the  patient's  mind 
upon  himself  and  his  ailments  and  may  increase  rather  than  dimini.th  the 
nervous  strain.  This  should  be  rarc'fiilly  guarded  against.  The  daily  routine 
should  therefore  bo  accommodated  to  both  the  general  condition  and  the 
temperament  of  the  patient.  If  possible  absolute  rest  and  isolation  should 
be  secured  for  the  wont  caws  of  heart  failure,  but  even  for  these  patients 
a  few  minutes'  conversation  with  a  cheerful  fticnd,  whose  demeanor  is  quiet 
and  eoothiog,  may  be  of  actual  benefit.    Reading  should  not  be  allowed  to 
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patii^Qls  in  the  worst  staKos,  but  a  little  reading  of  the  lightest  and  Icoat 
exciting  sort  may  otherwise  bu  ftllo"'i>(i. 

Rest,  Distraction,  and  Spa  Trealment. — As  Mackenzie  states,  it  ia  chiefly 
due  to  the  cli^iQuiil  of  mental  tlistrarlion  combined  with  the  judicious 
Biipervision  of  a  physician  and  the  favorable  climatic  conditions,  which 
make  the  Spa  trefttiiii-nl.-i  of  cardiac  diiwaae  so  successful;  although,  as 
he  states,  each  Spa  physician  has  evolved  some  method  of  troatmcnt  which 
he  rcgnrds  as  nf  special  beneflt,  when  the  actual  benefit  has  been  due  to  the 
air  and  restfulncsa  ittM'lf.  Neverthelow,  it  must  be  confessed  that  the  treat- 
ments at  Nauheim  by  the  late  August  Schott  (pai;e  194)  have  been  of  great 
boniifit,  and  bi-iiig  founded  upon  »oun<l  phy^iiologieal  doclr'mos  have  been 
applicable  elsewhere  as  well.  The  physician  must  always  realixc  that, 
however  little  there  may  he  in  the  Spa  treatmenLt  pt.r  »e,  the  combination 
of  the  nientni  rest  Jinii  chnngi?  of  air  with  the  both*  and  dietetic  rreniiiient 
ia  one  which  the  patient  whose  condition  warrants  a  trip,  should  not  forego. 

Rest  ici  Bed. — The  bed  should  not  he  so  high  above  the  floor  «c  to  makv 
it  hard  to  get  in  and  out:  it  should  if  possible  have  a  metal  frame  and  a  good 
rather  firm  maltreaa.  It  should  be  provided  with  a  good  back  rest  ready 
for  use  in  case  the  patient  finds  it  more  comfortable,  and  plenty  of  pillows 
should  be  available. 

In  dealing  with  cases  of  mild  cardiac  failure  it  may  be  imposnblc  Ju 
private  practice  to  compel  the  patient-s  tu  remain  in  bed  all  the  time,  and 
then  it  may  suffice  to  insist  upon  their  lying  down  for  several  hours  a  day 
without  abaolui4rly  remaining  in  bed.  L'nder  these  circumatance«  the 
phydcian  must  insti'l  that  the  patient  remain  <piiet  nil  day  upon  a  sofa 
or  in  a  wheel  chair  with  legs  raised.  A  short  period  of  such  absolute  rest 
is  better  than  a  much  longer  [leriod  of  relalive  invaliilisni,  for  it  enables 
the  dilated  heart  to  bail  itself  out,  to  regain  its  former  dimensions  and 
tonicity,  and  permits  the  heart-rate  (o  return  to  itornml.  It  is  important 
that  the  patient  should  remain  horizontal  rather  than  in  sitting  or  in  stand- 
ing posture,  since  tiie  latter  tenils  to  slow  the  ciicnlatinn  (cf.  Krlanger  and 
Hooker,  quoted  on  page  2fi).  The  n>st  should  continue  until  all  symptoms 
have  subsided,  until  cardiac  distresci,  pain,  and  palpitation  have  di.'<ap]>eared, 
and  respiration  has  again  returned  to  normal.  If  possible  the  subsiilencc 
of  lachyciirdin  or  irregidarity  of  the  pul.ie  should  be  awaited;  but  the.ip  may 
persist  for  some  time  even  in  spile  of  the  improvement  in  the  patient's 
general  condition,  and  may  have  to  be  disregarded.  After  the  symptoms 
have  subsided  (in  sevxrc  eases  after  the  symptoms  have  rvmnined  quies- 
cent  for  a  few  days),  the  patient  may  be  allowed  to  get  out  of  bed  and  sic 
up  in  an  arm  chair  or  whwl  eliair  for  a  little  while.  .\l  first  this  period 
Bhuu1<l  l>e  very  short,  to  avoid  exhaustion,  hut  it  may  be  gradually  increased 
and  he  may  soon  be  allowed  to  walk.  (For  rxcrcisei^  to  be  taken  by  patient 
with  cardiac  disease  see  page  199.) 


COU)    APPUCATIONB    OVER  THE   HEART. 

The  application  of  cold  to  the  precordium  is  of  value  both  for  the 
cardiac  sj'mptoms  (palpitation  and  pun)  on  the  one  hand,  and  for  diminu- 
tion of  the  heart-rate  on  the  other.   TbJa  may  be  carried  out  by  the  applica- 
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tJon  of  a  simple  ice-bn(t  (especially  containing  a  mixture  of  ice  »ii<l  italt) 
which  may  be  kept  in  close  iipplication  to  the  skin  by  tying  it  around  the 
cheat  anil  .'thouldcrs  with  a  strong  elastic  four-tailed  bandage.  The  iov<bag 
vhould  be  changed  even.'  hour  or  two  in  order  to  keep  up  an  inti'UBC  cooling.' 

In  tiospilal  UM  or  in  wcll-«iippliiul  hoiiw«  thr  luw  or  ihti  caniiac  lube  in  moot  Mttitfae- 
tory.  Thi«  oaiiitiBtji  of  a  wiU  of  thiii-uBllwl  niliber  or  uluuiiuuiii  liibc  npplicil  oytt  &  wM 
coni|>rrM»  tii  ihr  prrwontiiitn,  A  ulnmm  i>f  n>UI  wntrr  frciin  s  coolrtr  in  k(<|'l  flowiiiK  hlowly 
ihniu^ti  tliF  lulje,  Ttto  iixiliivt  of  Ihc  f^kin  ihiw  oblaiuMl  it-  exivtluit  ■oil  withi>ul  any 
di.ii«nifort  to  tliC'  puUuit.  Its  i-rTerta  tiuve  bmi  Uatcd  l}oUi  ciinlrall)'  luxl  cxporimcnMlly 
I'j-  n'iiil«niit«  ami  "in  .'*ilv». 

Thi!ap  uljBvrvrrs  (ciumi  thul  tli^  application  of  coUl  lo  ihe  pivcordiiun  brouftbt  nboirt 
In  lirwi  a  oootinic  of  Uilh  (ho  aiitrrior  mid  pmlcrior  huKiimh  of  tlic  p«rictinliiini,  Amounl- 
iuii  U>  l°-S°,  ttiiit  viHS  ac(onif);\nieil  by  n  i^lowintl  o(  the  fioJfif-  uHd  rise  of  t)lu>ji!-|>naHUi« 
rrotii  120  Wi  190  mm.  tl|;.  In  luiui  ihe  pul«'-nile  iliil  not  begin  to  faH  for  fi(l*m  minutM 
afwr  iho  n|)p1lcntion,  aiiil  rmrhrd  iu  hHf(hl  within  nil  hniir.  liwIiiiK  in  Iiim  alxiiil  iin  hour 
■ftrr  ivmovul  uf  tlii-  cold.  In  noniiul  imllviiliials  t\»v  found  Lhi*  piilpw'nitf  fiilltng  [rain 
72  lo  IVI,  (iS  to  S2,  JS  lo  fiS;  in  other  <-iwn>.  rlilcmiMii  si  to  T2,  (icricnrilitiK  S-t  to  78,  mitmJ 
Blcnwut  60  to  JO.  JSiiniiltaiwoisJy  the  l>looii<|>rvM)nn?  rinw  and  tli*  piiW  iricrvuMv  in  voJ- 
itmn.  Tlu-rr  in  evidinitly  both  u  rvflivt  tiuiocuiiBtriclioii  from  slim tilul ion  o(  llic  vjuumolur 
pcniro  un<l  a  rrlliui  (liiiiiilnlimi  of  llip  vagiiH.  Ilniidis  thin,  da  Silva  thinkf-  thnt  thcrr  i*  n 
dirc'tl  Ktiimiblion  of  the  heart  [iiii><'k-.  Il  will  he  nn(4?d  (.but  the»e  etTwti*  are  exactly  thooe 
hnniKhl  about  hy  itigitulu.  uiid  hence  cnlliuuiuitic  h.vdroltiempist*  utr.  in  Uic  huhil  of 
speakinjc  of  the  ice-hoc  n»  "  phyiiialoKical  diKitaliM." 

Its  vuse  i»  alt«Dded  with  Iciiit  danger,  but  in  citseH  of  extremt} 
fibrouH  or  fatty  degeneration  of  the  heart,  cyanoBis 
nod  collapite  occasionally  oceur.  Hence  il  should  be  ap- 
plied very  mildly  in  cases  where  these  conditions  are  tiuapecled. 

There  ran  hr  no  iloubt  (hnt  the  icr  nppticntion  ii  not  n*  officiciit  an  the  line  of  'llglMll 
in  .i|owiii|i;  and  «tn.'iiKlhcninK  <^<^  htgirl.  but  when  the  two  arv  viicorootily  used  at  the  i 
limn  they  rony  ^really  reinforce  one  luiutlier.  iinil  llie  vij^roiw  uhp  of  a  good  irr-hnjt  may 
etutljte  Balisfactory  oflecl*  lo  b«'  obliiiniil  uilh  Hm.tller  do«e«  of  ditotAlia  Uian  Mould  olhui^ 
wtw  iTiiliw. 

VENESBCTIOX. 

When  the  patient  is  in  very  bad  i>onditJon,  deeply  cyanotic,  and  rcat- 
less  or  nervous,  and  the  urea  of  cardiac  dulnct»  is  increased  to  the  right, 
a  ftwe  venesection  will  often  bring  the  greatest  relief.' 

TKhnk  o(  VciMKCtion.  —  Vmnm-tion  in  biwt  prrformrd  in  Iho  fnllnwinic  maiuiei; 
The  ckin  o^Tr  Ihe  flexor  surface  of  the  rlbow-joinl  in  iwrubtxHl  with  crve^i  Bonp  uiul  wiwhod 
with  wnmi  nnt«r.  thtn  with  alcohol,  iind  loally  with  1-3000  bicliiuridc  solution.  .\n  elimtic 
or^^M  tMUi(bu[p  i>i  licl  nlx>ut  the  upprr.tiru  litthlly  nnoiixh  tocniiM'  the  veiiii  to  Mtiind  out 
but  not  to  oblii«rutv  ilie  piibe  at  the  wriHl.  The  laricmt  vefi)  vkibL-  (luuully  tlui  inediiu).^ 
OcphftUc)  ia  rtIpcIhI  luid  n  nnmll  nlit  in  ihi-  Hkiii  jtwt  Dlou^ide  of  (not  over)  the  i-dn  it  mo 
villi  a  curved  bistoury.  w)iieli  in  tlim  puahcd  in  thrtiujih  the  hIiI  in  Ihe  8kin  and  UDiJer  tiMM 
vein.  Il  ia  then  lwiHt«<l  wi  that  (lie  rf\gv  is  iiini#<l  upwani  low-anbi  the  skin  ii^nat  the 
vein  ami  tbi!  vHn  cut  Ilirnugb  iritliout  n^in  pierdn);  the  akin.  A  verj-  free  flow  of  blood, 
la  obtaifwi.  eni^ecinlly  by  kerpinK  flie  .imi  drpnnileni  anil  If  the  pstjent  in  made  lo  den 
and  opan  liia  hand*  rapidly.  From  itlXI  to  I'JOO  ex.  (13  ounctt  to  'i\  pinl<}  can  thun  iwl 
romovod  in  Ion  thtui  tmmtj'  miniitca,  nMuU}'  witli  great  xtiiei  to  Ihe  patient.     RmalliinK 


'  Wbec  a  mixluit^  of  ice  anil  >ali  is  uMid  It  18  pOMlUa  to  actually  fneie  the  iikin,  mi 
iwridcnl  wUeh  muM  be  carefully  at-oidMl. 

'The  luDinofflibin  hhonld  .ilwnys  hr-  ti^Cful  before  perfomilntc  u  veneoertion;  and  it 
tbiMitd  tK)<,  at  a  rule,  be  pcrfonned  if  Uie  lucmoglobiii  is  beloir  70  per  cent. 
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bccomm  Misier,  the  bend  clcnrtr.  and  the  eeneml  condition  beci«r.  bill  the  rnwlttl  pmat  i* 
■voctiHl  irlipii  the  rulor  rlianin^  nini  the  f^yuiiiwis  ^ivM  way  to  a,  bcaltli}'  rony  color  in  tlw 
li]w  nnd  pWwIiPfr,  This  iiidiemtB  lliot  thp  nvrmtraiticd  hiain  has  b«>tn  unburdened,  nitd 
the  bleeding  iwieil  not  he.  piiHlicil  niu(?)i  fur(ht^r.  Indeed  it  should  not  be.  for  lo  cuuan  an 
■nnmin i> dutifenius.     All  lhu<  isdrvircd  i«Iu  ivtii-ve  thp  distention  o(  (lir  right  h«ar1. 


Fw.  134^4— 'Ihmtuiai  r»t  tlmknifn  in  vuiAioctiou-     A-  Lstarml  vi«w,     B.  Cron  atcrnoa  9t  •nn. 


Eftect  of  Venesection  on  the  Clfculatlon— Thy  value  of  i-eneupction  can  often  be  seeit 

in  rxperimpntji  upon  nniTniil.i.  It  is  itol  nt  oil  iincoinnion  to  hrid  a  heart  railing;  BDd  An 
auriele  iiln-nily  paralyied  from  overdi»I«ntion,  in  which  n  free  veiieB«rtiori  Kiv«  immpdint? 
relivf,  nnd  tlii-  uuritle  us  well  an  tin?  ventririe  resume*  forpibic  emit nwi ion*.  The  effect  of 
this  pmcwdure  uiioii  the  l>ioo>l-pri!«eurp  is  ^-unable  and  dc]iends  lo  a  certain  extent  u|xin 
ibe  phenomena  preaent  before  the  vciioi»cctioii. 


Btlan  VmMncllon. 

A(wr  VtimnUtiu. 

Itlood-prHnue, 

Ccadilhn. 

1.  Nomml  or  elevated 

2.  HiEh     

Henri  distended  but  ctrcultition 
xtill  iiifhpicnt 

CirculAtion  slowed-     Vtu^ocon- 

Fall  of  bloTHi-preMUre  from  einp- 
tyiiij;  uf  vascutur  sygtcni  and 
(Umiiiishcd  viscosity  of  blood.' 

Fall  of  blooii-ptvwun^;  occiunon* 
ully  cuinppiuuiii^l  by  inereaaod 
force  of  heart-l>eat  uiid  diitiin- 
iiilied  visccnily  of  bluod- 

Bloo<l-prPiwurr  riimi  on  account 
of  marked  inoneaoe  in  forec  of 
hcart-lwDt  ill  *pit«  of  empty- 
Inn  of  VMCiiliir  *y»lein  aiid  of 
rvluxaliouofpeiiplieral  vpeaela. 

3.  Low  or  normal  . . .  ■ 

MtricCinn  thmu^li  utiiiiiitnlion 
of  niedlillu  by  expuia  of  CO, 
in  tho  blood 
Clrculuiion  tinwed:   heart  fail- 
hut-     l-'niibli-  tci  knrf>  up  cir^ 
ruintion  thmuich  nipdulla  in 
■pile  of  vacoconstrletion 

Quite  independently  of  ihlM  chaBjP*  th«  right  border  of  cardiac  dul- 
neits  recrdps  one  or  more  ceotlmelrCB  toward  the  Btemuiu,  tin-  venoiu  prrwiirv 
■hould  full,  and  the  Keneml  condition  nhould  improve  (cf.  Fi«.  127  nnd  Cftnc  on  fyUfK  239), 

Conlraindicalions  lo  Venesection. — Howt^vcr,  it  must  be  borne  in  minii 
tbiit  vi>tiiwi<'cl i(Hi  (iin  <lo  harm  as  well  as  good.  CusMng  htts  sliown  that  in 
conditions  with  iiit-reased  intracruninl  tension,  among  th*m  apoplexy,  rim 


'  Jfcubner  hiu  shovtri  that  two-thirda  of  tlic  \i«cf«iiy  of  tlie  blood  in  due  lo  the  ror- 
puteIcA,  hence  »-eiK»eclion  cunnot  (ail  to  reduc«  the  iruooaily- 
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high  blood-pressure  is  a  phenomenon  of  phyMoloKical  compensation,  which 
tfl  necessary  in  order  to  niiiintuin  the  circulation  lhrotij;h  the  niedulln.  In 
ronititionK  with  long-otjnlinuoii  hi;^h  blood-prewiire,  psiwcially  chronic 
nephritis,  this  may  also  be  the  eaae.  In  thv^e  coudttious  vcncseotion  with 
H  vi«w  lo  lowering  th*  urU'riid 
pressure  is  contraindicatod ;  but 
iu  the*,  iia  in  othi>r  (■<)nditionf, 
it  is  sliU  the  procedure  of  choice 
to  reiivve  pulmonary  (iik-nin  or 
acute  dilatation  of  the  rishi  heart. 
The  vonctwction  should  Ix- curried 
only  to  the  point  of  relieving  the 
venous  «tiisis.  not  to  that  of  low- 
ering the  arterial  pressure. 


DIET. 

Rest  for  lhi>  (^tro-inteatinal 
tract  is  quite  ax  important  for 
the  heart  as  is  rest  for  the  mus- 
eiw.  Erlangcr  and  Hooker  have 
shown  that "  an  increase  in  pulse- 
prestnire  becomcd  manifest  within 


Fin.  J2T. — KfTwt  of  veneHctioD  on  l]j«c&nli&o(iu1- 
]in#.  thowiruc  rlimiuutioiL  in  hc«  at  riKlii  f>a*ri.  iChB* 
<A  G.  G.)  &vUil  liuf*  idfljf*!'*  mriljikfl  nutliu*  bviott 
vKisMcrtlon.  brakm  lia**(tvr  vtnmvUoa, 


a  few  minutes  after  the  beginning  of  the  meul,  rraches  it.i  maximum  within 
one  or  two  hours,  and,  as  a  rule,  declines  somewhat  more  slowly.  It  seems 
to  pass  off  n-ilhin  one  or  two  hours  after  the  maximum  bus  been  rcftchcd. 
The  puli)e>ral«  is  always  distinctly  increased  with  the  iogetition  of  meals. 

....  The  product  P.  P.  X 
P.  U. ,  representing  the  velocity, 
follows  the  curve  of  the  pulse- 
pressure,"  hence  the  velocity 
of  flow  nnd  the  work  of  the 
heart  arc  increased.  Accord- 
ingly, the  dif-t  should  be  light, 
ju!<t  enough  to  keep  tlie  patient 
nourished  without  ever  giving 
him  ft  sense  of  fulness  or  to 
allow  gas  to  form  in  the  stom- 
ach and  intestines.  Distention 
of  the  stomach  pushes  up  the 
diaphragm  and  causes  the 
heart  to  lie  more  transversely 
in  the  thorax,  embarras.ting 
its  action,  causing  a  diminution  in  the  systolic  output  and  an  increase 
in  the  pulae-rate.  N'ot  infrei[uently  this  Li  also  associated  with  onset 
of  precordial  pain  and  constriction.  Accordingly  a  very  light  diet 
U  neeessar>*  for  the  patient  suffering  from  heart  failure.  The  lac  to- 
cereal  diet  is  the  best,  consisting  mainiy  of  milk,  eggs,  custards, 
junket,  toast,  sweiback,  crackers.    The  nunterous  prepared  cereal  foods. 
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DISEASES  OF  THE  HEART  AND  AORTA. 


which  conn»t  of  partinlly  toa.st«(l  flake»  of  wheal,  com.  or  rice,  arc 
particularly  good,  eince  much  nourishment  may  be  gtvpn  in  smnll  bulk 
and  in  a  form  which  iloes  not  14^011  to  form  thick,  imppnel.ralilc.  doughy 
maaaes.  licHid<rs  they  contnin  the  bniii  tut  wvll  a«  the  titnrch,  «ud  hence, 
by  U-Mvinc  considerable  fecal  rpsiiliie.  tend  to  keep  the  bowels  niovinju:-  Meat 
ebould  be  given  iipunnf^ly,  partly  bec4iu»c  the  purin  bodies  (xunthin,  hypo- 
xanthin)  tend  to  rwse  the  Wood-preiwurc  and  increase  the  work  of  I  he  heart, 
and  more  particularly  bftcautte  the  moat  fdircs  are  relatively  slow  in  diges- 
tion. Kor  tiii»  reason  it  i*  better  to  take  tlie  prot^id  food  in  the  forms  men- 
tioned above.  Fmely  haslied  Hamburg  steak,  lamb  ehops,  or  chicken  are 
the  best  form:*  of  meat. 

Liquid  and  Sail. — Liquids  should  be  limited  to  t.^00  c.e.  (thme 
pint)')  11  'lay  in  ifls*-.^  when*  n-dema  is  present,  ssinec  nn  cxwss  of  liquid 
inpestec!  causea  further  accumulation  of  (edema  as  well  as  brinKinK  on  a 
Kli^ht  overfilling  of  the  blood-vesselH,  and  thereby  increu-ning  Uie  work  of 
the  heart. 

Salt  shtmlil  also  be  withheld  from  the  food  as  far  a»  potwible,  since 
Widal  and  Jtivnl,  Stniu'*[*  anil  KiclUcr  have  .-diown  that  It  i»  a  contribulini; 
factor  in  the  production  of  u-dema.  and  liarii^  reports  good  results  from  the 
diminution  of  NaOl  iii  the  diet  in  diaeaites  of  the  cireulMion. 

Barii^  recommends  the  following  articles  ae  a  basis  for  a  diet  low  in 
Midiuni  chloride:  Type  I — L'nsalted  bread  .'lOO  (Jm.  (IS  ox.),  raw  meat  400 
iim.  (It  OK.).  l)utl«r  NO  Cm.  (2*  at..),  hugar  IIX)  Om.  (3i  ojt.).  Type  II— Pota- 
toes lOOO  Cm.  (32  oi.),  raw  meat  400  Gm.  (14  oz.),  butter  SoOm.  (2J  oz.). 
iiugar  ISO  Clm.  (5  ox.). 

•Sample  Did. —An  excellent  diet  for  severe  heart  cases,  which  may  at 
least  serve  as  a  basis  for  other  variations,  is  the  follfiwin({,  »Ii|;htly  modified 
from  that  used  for  cardiac  caaesin  the  wards  of  the  Johns  Hopkins  tlospituh 

8  A.M.  Cereal,  soft  egg.  loa«t,  coffee  200  Gm,  (vi  ot.). 
10  x.ii.  Milk  200  c.c.  (vi  OB.),  soft  e;^,  crackers. 

Dinnvr(nouu).  Soup,  cliioken,  potatoci*. 

4  P.M.  MUk  200  e.c.  {vi  os.). 
Supper.  0  r.M.  Milk  200  c.c.  (vi  oz,),  soft  egg.  crackers,  prunes.' 

9  ivM,  Milk  2U0  c,c.  (vi  oz.),  bread. 

Limited  Milk  Diet.  ^  In  cases  of  broken  compensation  with  extreme 
(Edema  great  Muccesw  hiw  sometimeJt  been  attained  by  limiting  the  diet  to 
(iOfl  to  800  c.c.  of  radk  in  24  hours  (Catell,  Hoffmann.  Jacob  and  Hirsch- 
fcld),  even  in  caites  in  which  all  other  therapeutic  nieu-surcs  have  failed. 
Professor  Barker  has  occasionally  obtained  excellent  results  by  increasiuR 
the  proteid  intake  upon  thiu  diet  through  the  addition  of  nutroite  to  the 
milk.  However,  striking  rebultx  with  this  method  are  by  no  means  the 
rule,  and  it  ia  to  be  used  with  caution. 

AlcohoL — .\  very  little  alcohol,  either  as  wine,  or  as  brandy  or  whiskey, 
may  be  allowed  to  persom!  accustomed  to  its  use.     Beer  is  k-»w  advisable. 


'It  is imporlaiit  touv(iitli;ivinK>'trwfHi  [ruitswhEclicoritaitiuiucti  ucid,niic)iafliM?iu-li(v 
luid  nprioola,  oluitg  wit)i  ihi-  mills.  lu  Iht  liigmtioii  uf  putitMila  with  bniktD  cotnprniuilinii 
iBWryranly  cliiturbrd.  andiui  attack  of  vnmitinKplaCM  nconndcniblr'i'lnunoii  (he  heart. 
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since  it  carries  with  it  large  quantities  of  litjuiil  and  o(ien  tlUturbs  the 
cli((v«tiuii  iu<  wvll,  vrhvivfu,  wiiu^,  whiskey,  or  bmndy  in  sninll  quantities 
improves  il.  Against  this  is  halanrcd  the  delclorious  offect  nf  nlcohol  upon 
the  h«art  mu»cl«.  Lurge  quantities  tend  t«  prmiuce  fatty  de^neration  of, 
ilie  latter.  Wliether  small  quuniitifji  have  any  ««i'h  elTi^ct  in  the  individual 
case  is  uncertain,  but  it  must  he  bonie  in  mind  that  the  injured  or^an  is 
much  more  siiwi-pttble  to  ilflctvriou.s  infliicncc^  thiiii  is  the  healthy  organ. 
It  is  a  siifc  rulf  that,  in  pontons  not  aliva<ly  addicted  to  its  use,  brandy  or 
whiskey  be  pvcn  oidy  in  dowi*  which  n^rvv  lut  r»rmiiiHlivei>.  and  not  in 
(loses  intended  for  stimulation.  Even  the  psyrhic  effect  may  often  be 
secured  (lit  w-ell  by  small  <lowei*  as  by  large  ones.  One  paint  in  favor  of  alco- 
hol in  man  as  a^inst  animal  experimentation  lies  in  the  fact  that  in  such 
personi*  it  greatly  inrr(ra!«e,-i  the  wn.-«e  of  well  being  and  n-mnvcs  psychio 
depression  and  worrj-.  The  latter  may  be  esperially  atraininu  upon  the 
heart,  and  heme  every  effort  .-should  lie  made  uw>  of  to  wanl  It  off,  esf)ecia|]y 
during  certain  crises;  but  it  should  be  borne  in  min<l  that  the  patient  may 
easily  beciime  de|>i-tidt'iil  iipitii  the  dniik  to  arou.-v  his  spirils  uni]  in  this 
state  mcire  harm  than  good  is  done.  The  greatest  judgment  should  l>e  used 
in  the  adminint ration  of  alcohol  even  in  small  quantititrs,  and  it  should  even 
then  be  reserved  for  crises  when  the  stimulation  of  every  fibre  is  all-impor- 
tant. On  the  other  hand,  alcohol  .should  ne^■e^  iw  withdrawn  suddenly  from 
persons  addicted  to  its  use.  since  this  procedure  often  precipitates  an  attack 
of  delirium  tremens,  but  moderate  dosi-s  (whis|jey  1-5  r.c.  or  §  or.,  every 
four  hours)  should  be  ^ven. 

Tea  and  Coffee. — Whether  tea  anil  coffee  should  l>e  given  depends 
largely  upon  the  patient.  In  some  persons  these  cause  marked  general 
nervousness,  slecplessneas,  tremor,  and  even  palpitation  anti  irregularity; 
others  ha%-e  eslabliithod  a  lolerani-c  such  that  no  effect  at  all  is  produced. 
The  caffein  ttseU  is  an  exeollcnt  cardiac  tonic  of  the  digjtalis  order,  and 
where  it."  i-fTeets  on  the  ner\'ous  system  are  not  manifesi  it  may  prove  an 
excellent  adjuvant  to  the  treatment.  {.V  cup  of  coffee  or  of  strong  tea 
cont-aimi  about  0.1-0.2  (Im..  U  to  3  gr;  the  pharniacologieal  do.'te  of  pure 
caffein  being  0.05  to  0.25  Gm.)  As  a  rule  it  is  safer  to  remove  them  from 
<liet,  but  in  this  as  in  alt  other  rules  individual  exceptions  can  be  made. 

Tobacco  should  not  Iw  usi-il  under  any  circumstances.  Besiile.^  the 
nervous  symptoms,  it  produces  vasoconstriction,  and  often  irregularities, 
palpitation,  and  even  precordial  jiain.  Hence  it  is  particularly 
to  be  avoitled  in  coses  of  cardiac  disease. 


I'VH«ATION. 

In  patients  with  cardiac  disease,  and  especially  in  those  with  broken 
compensation,  the  question  of  purgation  as.'^umes  unusual  importance.  In 
these  patients  purgation  seems  to  have  a  threefold  beneficial  action:  first, 
by  eliminating  tlw  products  of  waste  and  putrefaction,  to  which  they  are 
parliculaHy  aensitive;  secondly,  by  relieving  the  distention  of  tlie  boweia 
from  gas  which  tends  to  push  up  the  lUaphragin  and  to  end>arnu!s  the  heart 
by  placing  it  in  a  more  transverse  position;  and  thinlly,  by  removing  fluid 
from  the  body  through  the  boweia.    Thi.'*  last  effect  is  probably  of  con- 
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8iderabl«  importanr^,  since  Aakanaity,  Kast,  and  others  have  shown  that 
broken  ci>inpfrisut ion  is  ai-comiMiiiictl  by  hytlriwinic  plvlbom.  Hytlra-mtc 
plethora  causes  a  rise  in  vt-uous  pi-esauro  ami  a  tlilatation  of  the  heart  (Koy 
«ii<l  A<laiili,  CamcroiOr  thus  cmtmrraj«<ing  thi*  circubttion.  Moreover,  in 
broken  sjstemic  competifiatioii  the  venous  stasis  also  affects  the  kidneys 
ttrifi  dimiiii^tie.-i  the  excretion  of  fluid,  so  thai  the  bowel  becomes  an  impor- 
tant accessorj-  channel  of  elimination.  It  is  therefore  the  hydraRORue 
pnrxative^  which  are  indicated  in  cardiac  failuie  and  not  nierrty  the  )>ur- 
giUives  which  incrcun?  |M-ri»t»l«L«. 

In  moat  canea  the  bent  method  of  procedure  is  to  start  movement  of  the 
boncls  with  valomel  in  cither  large  single  dwi'ea  (U.S-O.fi  Gm.,  grs.  v-x)  or  to 
small  divided  doses  (.00(1  Cm.,  pj.  jV  half-hourly).  The  dose  of  calomel 
should  alivay.f  1«  accompli nicd  by  &  simdl  lio^c  of  bicarbonate  of  soda 
(0.3-O.0  Cim.,  gr,  v-x)  to  avoid  disturbiuR  the  dif^ation.  Stil!  more  certain 
purgation  is  obtained  by  ^i\'inK  a  .-litigle  dose  of  calomel  anil  rhubarb  in 
equal  quantities  (0.3  Om..  gr.  v).  given  at  night.  In  all  case*  the  calomel 
should  lie  followed  by  a  saline  purgative  the  next  moniins.  Ep.wm  salt 
or  some  aperient  water  is  |»rcferabte  to  Scidlit^  powders  or  elTervcsccut 
citrate  of  magnesia,  partly  because  of  the  action  of  the  orpanic  acids  upon 
the  renidium  of  calomel,  but  chiefly  bocau.se  the  carbonic  acid  in  the  drug 
distends  the  bowels  and  pushes  up  the  diaphragm,  thus  embarrassing  the 
action  of  the  heart.  However,  Epsom  salta  and  ft]>erient  wfttei:^  xonielimes 
cause  nausea,  and  in  such  cases  the  advantages  gained  from  the  mildncHH  of 
the  Seidlitz  powder  may  outweigh  its  deleterious  effects. 

After  constipation  has  been  overcome  purgation  with  salines  should  be 
continued  vigorously  until  the  tiilema  has  completely'  disappeared.  Just 
how  vigorously  this  purgation  should  be  maintained  is  a  matter  of  some 
dispute.  Some  clinicians,  who  regard  presence  of  fluid  as  the  most  dele- 
terious factor,  believe  that  the  best  results  arc  obtained  with  ten  to  fifteen 
fluid  stools  in  twenty-four  hours,  with  the  elimination  of  two  or  three  litres 
by  the  bowel.  Most  observers,  however.  Ix-tieve  that  the  beneficial  advan- 
tages of  such  extreme  purgation  are  more  than  counterbalanced  by  the 
strain  which  they  place  upon  the  patient,  not  only  by  disturt>ing  his  rest, 
but  also  by  causing  a  considerable  ri.-<:e  of  both  arterial  ami  venous  [>ressure 
with  each  movement  of  the  bowels.  Indeed,  each  effort  at  stool  constitutes 
atypical  Valsalva's  exi>eriment,  which,  as  has  l)een.*een  (Fig.  116,  p.  132),  is 
accompanied  by  tremendous  rises  in  blood-pressure  and  in  weakened  hearts 
by  acute  dilatation. 

Mr.  W.  E.  Dandy  has  shown  that  the  rise  of  arterial  pressure  during 
tlw  act  of  defecation  is  from  30  to  ■'JO  mm.  Hg,  and  Mr.  C".  (".  Cody  ha.*  found 
a  corresponding  rise  in  the  venous  pressure.  These  observations  are  sup- 
ported by  the  fact  that  sudden  death  at  stool  la  by  no  means  uncommon  in 
cases  of  cardiac  di.-«;a.'<e,  especially  in  cases  of  aortic  insufficiency,  and 
occura  even  when  the  movements  have  been  kept  soft  by  daily  purgation 
with  sails. 

In  this,  as  in  most  other  therapeutic  procedures,  extreme  measures 
arc  tu  Ix;  avoiderl  and  treatment  should  be  directeil  to  secure  n  few  easy 
bowel  movements  without  too  much  disturbance  to  the  patient.  In  many 
cases  one  or  two  compound  cathartic  pills  (colocynth,  jalap,  gamboge,  and 
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calomel)  at  night  and  a  dose  of  Epsom  salts  or  aperient  water  in  the  morn- 
ing maintain  just  the  correct  number  and  quality  of  stools.  Compound 
jalap  or  compound  licorice  powders  are  also  useful  from  time  to  time.  In 
stubborn  caaes  elaterium  or  a  drop  of  croton  oil  may  be  resorted  to,  but 
should  be  used  with  extreme  caution. 

On  the  other  hand,  cascara,  aloes,  strychnine,  belladonna,  castor  oil, 
phenolphthalein,  and  the  other  purgatives  which  purge  by  increasing  peris- 
talsis, are  of  less  value  in  the  stage  of  broken  compensation,  since  they  do 
not  deplete  the  portal  system  nor  relieve  the  hydremia,  though  they  are 
satisfactory  enough  when  compensation  has  been  reestablished. 
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V. 
THE  EFFECTS  OF  DRUGS  IN  CAKDIAC  DISEASE. 


It  docs  not  lie  witliin  the  Hcopo  of  this  work  t«  enter  Into  n  detailed 
dit(CUE(»ion  of  the  pharni neology  of  the  drupt  used.  The  reader  is  ix!f«rrwl 
to  the  tcst-boolM  upon  this  subjcet,  especially — 

Cuslmy,  A.  K.:  A  'j'ext-lxjok  of  Ptiunuaculogy  uiiii  'Ilicniwutitv,  fhilnddpliiii  oiwl 
New  York. 

SultiiiiiTiTi.  Toralil :  ToM-book  of  Pluiniiuixilncy. 

Huiclicr,  H.  A.,  und  Wilbert,  M.:  i'iur  I'lmrmimipivia  luiit  tlie  I'hysiciaii,  Cliimgo, 
lfl07  (pul>li«bi'il  hy  iho  Amrrimn  Modical  AuMicijilion)- 

Hoitit.  It.:  (I»ii<lbiieliiiorFX|>frini(riiiulloii  I'ai liulugie  mid  PliamiiU'ologie,  Jena.  IDOo- 

lloBTvpr,  since  it  is  fn-qtirnlly  inronvpniwil  to  refct  lo  sucJi  books,  u  brief  stiniiiwrj- 
of  the  arlion  of  each  drug  wili  \iq  Kivcn  nilli  riiN^ciitl  rrgnid  to  itJ^  t'1inir«l  applical km. 

The  drugii  used  in  the  treatment  of  cardiac  disease  may  be  of  value 
through  their  iictlon  on  the  following  syalcniK:  ■ 

I.  Upox  the  Heart  MoscLE—^ij^UliB.  BlrophuiilhiM,  slrj'chninc,  wjuillii,  caffeine. 
II.  lJi'o«  TMK  PtaurnKBAi,  Vkssbui — evnAlriclon:   OBnipliur,  »trycbtiin»,  Adrenalin, 
ergot,  digitalis,  nicoiino  (toboitco),  caffeine;  dilattir*;  luiiyl  citritc,  nllroi-lyccrin,  Mxiiiiiu 
nitrite,  erytbrul  t^lruoitnite. 

1.  AcTisii  TTPON  ■niB  Cardiac  NenvBS. 

A.  aUnpinff  ttit  lieaH  tlirnngh  Himutation  of  the  raguji:  acoiiile,  digitalis,  atroplianlbui, 
Koinetlmoi  ulrj'cbninc  and  oafTrinr,  nic^otinr,  vcratrum  \'iride.  muxcarin.  vet;  Inrffc  doict  of 
polOBiiium  BultH.  bile  sallit,  Mood  in  jaumtice. 

11.  Irtcnaaing  the  hrorl-raU  Ikrough  paialyting  the  ixtgi:  utro^^ie,  cocaine,  anijrl  uitrile 
and  utiier  nitrtlM. 

(.'.  Inereaaing  ratt  through  itimtilation  of  un'ekmtnr*;  ndranalin,  an>yl  nitrite,  and 
Other  nilritPB. 

I).  Parali/ting  aeederatnrt:   apocodein. 

2.  DlUINIMUNIi    Vk.M)LIS    i'llKsBllKli    AMI    .S'J.tntil    ftV    llKPl.irj'I.VC    PoRTAL   SmSM; 

pui^live  ai>ric«,  rAprninUy  calomel,  t)ie  nuline  luid  tlii?  vcgvlulih  pursiMtive*. 

3.  UmoH  WHICH  1\CBE*SK  THK  ToNtOTV  oi'  Titii  Gardi*i:  Mvnci-R  in  phanna«o- 
logioal  doiieii:  di)cilulia,  slropbamliuH.  Btr>-cliiiine,  amy)  nitrite,  nilraglytvrin,  calduiil 
chloride  (tratwiiory  efTcci). 

4-  I>Hi'(ia  WHICH  Decreasb  ToNtclTi':  potntwiiim  ^alta,  chloroform,  formic  aci'l,  salt 
infusion,  etlier,  udretinlin. 

Tucicity  ui  j>ractieally  iin:UIeclcd  hy  Hniall  dam*  of  aeoniI«,  though  iliKhlly  <liiniiiiiih«d 
by  larger  one*. 

DUirrAUS. 

Foremost  among  the  druRs  used  in  treatment  of  circulatory  diseases 
are  the  proparations  of  digituli^t,  introduced  into  medical  prattice  by  Wilher- 
bg  in  1785.  He  says  of  it:  "In  the  year  1775  my  opinion  was  asked 
cont^rning  a  family  receipt  for  the  cure  of  the  dropsy.  I  was  told  that  it 
had  long  liecn  kept  a  secret  by  an  old  woman  in  Shropshire,  who  had  Kome- 
times  made  cures  where  the  more  regular  practitioners  had  failed.  ,  .  . 
The  medicine  was  composed  of  twenty  or  more  difTerent  herba,  but  it  was 
not  very  difficult  for  one  convcreatit  in  these  aubjecte  to  perceivi;  that 
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the  Active  herb  could  be  no  other  than  the  fox^ove.  ...  I  soon  Tound 
the  foxglove  to  be  ft  very  powerful  diuirtic.  .  .  1  use  it  in  ascit^'s, 
anai>&iYa,  and  hydrops  pcetom."  )Iv  thi-n  (-it<>»  the  rc^ts  obtained  in 
ihe  treatment  of  over  100  cases,  many  of  whifih  would  lie  worthy  of 
modern  therajR-utics. 

DruK«  of  OtEhalk  .Serie*.' — DigiUiliii.  Klrophnntliiin,  apoeynum,  conraUnrin  majalif, 
sf]uill  (scilb).  tr>(hrophl<vlnr,  hellebotvin,  anliarin  (anliaria  (oxicara). 

I>i<UTAi.i»  c<miri»U  o(  Uie  dripil  lenvea  of  Digitalis  pvrpuna  colh(>lnl  from  the  flower 
nt  t)io  comnipniTinrnt  nf  tli«  nrfioni)  ymr'H  tcmwlii.  It  nhoiilii  not  l>c  kept  more  Itian  one 
year.'     Av«raet!  <lua«  pulv.  digitalis  — 0.03  tim.  (1  grain)- 

Pacpta*Tloim.  Da  t. 

Fluid  ftxlrnctiim  di^uliii D.05  n^  ' 

Exlracliim  •Jisiiallx 0,01  gr.  1/S 

I  nf  lis  mil  digitalis 

(1.5%  >tigitali«-|'10^Da1cahid  +  I£%  dnnaroon  n-at«T) 51.00  3  ii 

Tiootura  digitalis 1 .00  "V  jtv 

(10%  of  erode  digitalis  in  dil.  uiooliul) 

A  very  oallflfiirl'try  dirm  (or  n<lmmiKtirrin2  digital!"  and  a  purgalivc  at  onoe  (a 
.Vitclixon'ii  (or  NirmuyiT'a)  pill,  cnade  iiii  arouniiiig  to  the  fulluuiiii:  [>KBcriplioo : 

Pnlvi.  diptalU  1  ^ „^ 

Pulvut  BCilta- ..  \  * 

Hydrarg.  ehlotidi  roil 0,08  gr.  I  1/4 

M.  fiat  in  pH.  x  hrii  capanla*  x. 

iiig.    One  pill  every  three  hours. 

Tbe  calomel  may  be  Inrmuvd  lo  gr.  x,  or  may  he  ivplaeed  by  blue-nioan  (maMa 
hydmrs.)  or  gniy  ptiwder  <liytlrarayrum  cum  crcta)  io  uapHuloa. 

Thp  eflicary  of  .\<l<ti»on'K  pill  de[ipntlt  upon  ihr  ciirr  tnkrn  li>  MYnrp  an  active  prvpu' 
rolton  of  <liinl>ili«  ■!>  niuhing  il  Morriivor,  ll«  action  may  be  uncertain,  ualtig  lo  tbn  (act 
thatnCprlutiianKiunlordiuitulis  istliininatrd  with  ttipstuid u'illiout  having lipcn ahMrbed. 

DciiiVATnrji  iii*  lini\i wm^ —Oi^iiotin — ilie  niost  active  sulwiancc  derived  from 
<ligitaUa.  producing  alt  the  digitalis  effocitt;  aoluble  in  alcohol;  Insoluble  in  water,  except 
in  the  prcaence  ■>(  digitonin.  Pc«pared  in  soluble  (unn  with  digitonin  under  the  trnda  name 
"Digalcn''(Clortta).    "Diaalcn,"  done   1  cc. 

IHfUalin  (digilalinuin  veriini  Kiliani) — a  white  amorphoui  gluooajde,  lea*  toxie  than 
digitoxin  but  othcrwiw  imcnibling  it  in  phyvical  properties  and  pharmacological  aotion. 
Dose  J-O  mg-  [gr-  6'M 

Roughly,  digitoxin  la  six  tbnoa  more  potent  than  an  equal  weight  of  digiudinum 
varum  (Frncnkcl). 

DigH^u"Grrman" — amnrpholM  powder,  soluUe  In  aater  and  alouhol;  a  mixture 
of  pare  di^taliii,  digitalein.  and  digilontn.    Dnm.'  3-A  nig.  (gr.  I'l-iV). 

fhgitnlnn  and  digHomn  are  olfaor  comowliat  iriniilar  nibslanccs  which  have  no  pliBr» 
raucological  sctiuii, 

SrwutiAVTM LB— the  ripp  »ee<lii  of  Slrophnnthus  Kornh^.  Tinctura  Ktn>pli«nthi,  10 
percent,  of  the  drug  in  IW  per  «:nt.  nicohol.    Dote  0.5  c,c.  ("V"!'). 


'A  very  full  diHumiou  of  thai!  drugii  ia  given  in  Cutbay's  artido. 

*ll  is  mo^t  dilfirull  to  obl.-un  a  prrparntion  of  digitalis  leaven  of  which  one  can  bo 
(ertaiii.  und  upon  tliln  nlone  tlic  ti-sult  of  tlie  wliule  trvuinicni  dejiemln.  Owing  to  the  varia- 
tintw  in  IcuVDi  it  in  IhvI  in  Dhtnin  pn^paiattnns  Imm  man  ii  fact  tiring  chemists  alio  have 
Btai»liir<)ixcd  Ihnm  from  phitlnldgical  effecta  upon  frogs  or  uianuiiuU.  (The  term  "fmg 
luiii."  " t''nHchi-iiilii?ii,"  n-fcm  lu  the  amount  of  dtug  whicJi  mil  kilt  an  average  frog, 
leaviiqc  the  hpnrt  in  Kysti>tr;  cf.  abo  Sowton  and  fopecially  bjdinundtf  and  Male.) 
Ed&umd»  and  IIuli^  have  flhowii  that  in  frogs  tlie  drug  act*  chiefly  on  the  heart,  in  maiD- 
mnU  largdy  on  the  nervou*  »jMtm. 
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Dfrivative  and  Aftive  Principlt. — Slroplumlhin — a  wliEic  orysl.tillinp  jclucaside  of  cOD- 
■Innt  compoulion  and  action.  Koluble  but  undcrguinf;  dccorapmilion  iu  water.  Hence 
b«flt  preMriLed  in  di1ut«  Rlcohol: 

Stn>phnn(lun i......  O.Ol  gr.  1/5 

Alcohol.iil I. SO  5v 

Sig.    T^Hupoontul  p.  c.  in  bait  glaai  of  water. 

R.  .A,  TIalchcr  hiu  nhnwn  rmintly  tlint  thr  nhanrplion  of  itiophAntliut  and  strophsn- 
thinrroin  llit-Kiiatru'iiilvvtinul  Iruct  i»  very  uncertain,  and  Ibat  it  ia  liable  to  set  in  luildeiily 
aftrr  tn!iiic:ndoiiM  ilow*  have  Iweii  giwMi  without  t'ffect.  Hwicc  ibfse  ilnig*  abouU  be 
adminiM^^nvi  iTiI.ravviKiiwly  or  intminUM'iiljirly. 

For  intniviMioiiH  ur  iritramUM^iilar  injdctiUTis  olropbantliln  (amorphous)  i«  |»it  up  in 
omall  iit«r)le  phiaU  (Bopfiringcr  4  Co.).  U  in  \tr)-  useful  for  ihv  pbyuclon  to  carry  a  few  ot 
thoae  Id  lua  emcrxmcy  caw. 

Stnpliuntliin  (TlLOina)  a  aaid  to  be  crystalline  and  la  a  more  stable  and  more  uni- 
form pivparatton.     it  act*  indcMtsof  )  to  )  mg.  (gr.  iiaU>  jit). 

EfTRcr  OF  dicitaua  ok  the  normal  heart. 

Fraenkel  and  Schwartz  and  also  Cloettu  have  shown  that  in  thera- 
peutic dosfs  digitiU'iK  haa  no  effect  upon  the  normal  heart,  either  in  affect- 
ing the  BtrenRlh  of  the  bout  or  in  bringing  ubout  hyi>ortrophy.  Neither 
has  it  any  elTect  upon  the  perfectly  compensated,  undilated  heart  with  a 
valvular  Icttion.  Its  chief  effects  are  seen  in  dilated  hearts  whose  myo- 
cardium still  retains  some  reiierve  power.  In  the  severest  stages  of  cardio- 
Bclernsi!*  and  fatty  degeneration  it  may  atimiilate  the  fihrea  to  the  limit  of 
their  power,  and  thus  do  actual  htirm,  itnd  even  biuttoii  the  end. 

ACTIOS   or   WUITAUS. 

DigttAlitbM  the  following  actions:  (1)  it  Atimulates  the  vagus,  both 
centrally  and  peripherally,  brings  about  slowing  of  the  heart,  and  dimini»hes 
conductivity ;  (2)  it  increases  the  irritability,  force  of  contraction,  and 
tonicity  of  the  cardiac  muscle  in  both  fturicW  and  vciitridos,  slightJy 
diminishing  conductivity  by  direct  action  upon  the  cardiac  muscle  even 
in  atropiniKcd  heart.-';  (3)  it  causes  the  peripheral  blood-vessels  to  constrict, 
thereby  railing  the  blood-pressure;  (4)  a  diuretic  action,  mwnly  through 
increase  in  the  mte  of  jceneral  blood  flow ;  {'>)  it  pauses  a  eonstriction  of  the 
coronary  blood-vessels  and  diminished  flow  through  the  walls  of  the  heart. 

.■\s  nhown  by  Cushny,  the  action  of  digitalis  may  be  divided  into  three 
stages,  characteriwd  by  the  following  phenomena: 

I.  Therapeutic  Stage. — Slowing  of  entire  liearl,  increaso  of  blood-pres- 
sure,  increase  of  systolic  output  and  of  cardiac  tonicity,  peripheral  vhso- 
constriction,  dilatation  of  coronarj-  arteries,  slowing  of  eonduetivity, 

II.  Stage  of  Irregularity. — The  heart-rate  becomes  somewhat  acecl* 
erat«d  ^nd  irregular.  Cushny  thinks  that  this  irregularity  is  due  to  the 
fact  that,  besides  following  impulses  from  the  auricles,  the  ventricle  begins 
to  beat  witli  a  rhythm  of  its  own.  .\  pararrthymia  thus  sets  in,  and 
the  two  independent  rhythms  occasionally  produce  interference  and  pro- 
longed pauses.  In  this  stage  the  blood  flow  becomes  slowed,  although 
the  output  of  individual  systoles  is  much  increased. 

III.  Stage  of  IncoSrdination.— Kxtreme  irregularity  of  both  auricW 
and  ventricles  has  now  set  in,  both  beating  indejiendently  of  one  another 
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(ii1>soluU>  hcart-bloek) .    The  blooil  flow  hns  now  mnrkcdly  slowed  and  beats 
become  irregular  in  force  and  rhythm.    Death  sets  in. 

Action  of  DiBiUili*  on  the  Coronary  Arterie*. — Aiioihrr  t^fffi^t  of  <l)([iliiliii,  nnmely, 
marked  constriction  of  mid  lewcnwi  hlcHHl  flow  throujch  ihi;  coronary  venMik,  hax  been 
itemoiuilmlod  by  Uiwulit  Loeli  upon  the  excisoil  liearl.  Tliiw  is  iluu  muialy  U>  the  cli(ti- 
t«icin,  Mid  oocun  cvcd  nt  it  tjtnr  when  Ihr  hUc  nnd  Forvr  a!  the  mniinc  r-onirnctiniui  arv 
deRnilely  incmuied.  Altl)oii]i;)i  Hr,  <j,  8,  Bond  in  t)ic  writer's  laborulory  hati  been  unubtu 
lo  nbtnin  nny  nuch  chnnne  in  flow  tliroutcli  Ilie  coronary  arlcrim  of  lliu  dog's  ht»rt  in  lilu 
after  ailniiniklRilion  of  ilitcitAlii  nnd  iitrDphaiithii*,  thctv  t*  connidcrablo  dinioal  evidence 
ihat  tliKiiulin  sutuetiineB  dues  iliiitiiici  harm  In  pati«nts  ulioae 
myaCBrdium  bun  undergone  ex  tensive  fatty  d«s«neTation,  or 
ci>rilioiirleroi>iii,  or  wt)i>«e  Nrt«ri«ii  are  aclorotic.  Strophanthin  pro- 
duces the  xatiie  elTecta  though  In  lem  marked  degree. 
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Fiu.  120.— Tne >n«i  ihowiait  theuilonol  dlgl  Ull*  upon  th«  >lat'>  Mood-pnHDrb  (Altn- ru>hny.> 
^,noniul^  B.  IbrrBpiiutic  ivUica^  ivitn  lncr<*svd  blcHld-prtiuur*  Jdul  riKicloniln  ■Ifawiud  ot  thw  piil4^  \ih\ 
OplldUnail  blottl-flov^  <'.  Ficcmvs  inhilulien,  i«ijHin(  liiw  blnnl-pnwiir'  uiil  jilovnl  cirralaUon;  t>.  aiili 
turthet  ilovina.  "iUi  rhflii  kirtiytluiiia;  E.  Lliinl  ruac  trnsularitir  sith  furihei  rku  of  blooil-praBUn 

Effect  on  lh«  Blood-pressure.— The  rise  of  blood-pressitre  due 
to  digUuli))  is  in  part  due  to  the  invr«as«d  force  and  out- 
put of  the  heart,  in  part  to  the  constriction  of  the  periph- 
eral and,  ospfcially,  the  abdominal  blood^vva^elic.  The 
velocity  of  blood  flow  (as  shown  by  product  of  pulse-prpsaure  X  pulse- 
rate')  is  usually  increased  when  this  effect  is  brought  about  (Fellner, 
Fnicnkcl).  Strophanthue  cnuscs  liss  vasoconstriction  than  digitalis,  and 
hence  usually  affects  the  minimal  pressure  less  than  the  maxima),  but 
iiicrwuscM  ihc  velocity  of  blood  flow  without  (■nii.''ing  so  givat  a  8tnun  upon 
the  heart.  Unfortunately,  the  preparations  of  Btrophanthus  are  less, 
reliable  for  continuous  action. 

Occasionally  it  is  found  that  both  digitalis  and  Htrophanthus,&ctuaI)y 
lower  the  maximal  blood-pressure.  This  occurs  espe<'ially 
in  the  ca«cs  where  the  circulation  through  the  mcdullai;)'  centres  is 
impaired  by  ii'eaous  staaia  or  arterioscleroas,  or  failure  of  the  heart, 

'  Jaaeny  luia  reported  caaM  In  whlc^  digitalis  produced  icreal  improvumcfit  without 
incKMt^  P.  P.  X  P.  H.  CMuidi-ring  the  error  wliieli  may  be  involved  in  thi*  calculaiioo, 
Mich  exocplioDfl  tn  not  aurprising  (we  page  21). 
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^H        And  the  KikK  blood-pressure  U  merely  the  result  of  RenemI  reflex  vam><    ^^^H 
^H         constrk-tioit  from  the  isduniiia  of  thi*  wiitre  (hi^h-prr-SMun*  stiMU).     When     ^^^B 
^H         the  force  of  the  hesrt  is  uicreiL»od  and  the  blood   pa.tiilng  throuf;h   the          ^H 
^H         centre  u*  (xttu-r  aeratfrl,  the  vanorontttrietor  influence  in  uo  longer  exerted          ^H 
^H         nnd  the  t^nprnl  blood-presMurv  tlini  fHlls,                                                                  ^H 
^H                Effect  of  Digitalison  Tonicity. —Clinically  the  moxi  important         ^H 
^H         action   of   di);itulis   is    it:«   effect    upon    the   tonuK   of   the          ^| 
^H                                                              cardial!    mu^^cle.    in    preveiitluK  nnd  in          ^H 
^H         *'    "    'O'm     n         M  -^        nvercoiniii^  diliitation,  and  it  is  in  diluted          ^H 

^^B 

^^^H          ^-10        ^  — i—  - 

' ■-■-f-' 111.  lii  la    lliUli     llJl"    Ut^UUJkMUL    Ulitlvll    HI     CII)tll4Ulri                   ^^^B 

^                in  mnrtt  TirrknniinrTil      Kmnrrtiii  h  rnrirlr  i  1  SH'i^^             ^^^1 

^^^m 

>             demonstrated   that    the   administration  of          ^^M 

^^m          £a}        k    ~ 

■j      i             digiialiHdid  awnv  wiih  <he  iran.iiwirv  tune-          ^H 

■   -  m\t- 

Mt    a     ""       tionni  InciLipid  iiiHiilficu-ncv  which  rc«iiltpH            ^H 

iI/tOI"  T      if^om  stimulation  of  the  vagus.    Cushny  and          ^H 

'irv  ~yt~  f  ~       v.'ainenjii   nave   rinowii   marKeu    in<'rea»c    ui           ^^^l 
iTO%^|-%'        tonicity,  as  shown  by  iliminution  in  cardiac          ^H 
j^  j|\|i^|TjSi"       volume.      Moreover,    Cloel  tji    has    demon-          ^| 

1^  'iW  1^      struu-d  that  the   prolonged   administration          ^H 
J  i    VlS&  I      of  digitalis  preventii  the  heart  from  dilating          ^H 
Tn\_n^_-      '"  experiniontal  uoriie    insufficiency   {posi-          ^H 
_L->^^/-n-      t^vg  intraventricular  pressure  diirinir  dias-          ^H 

^^^H             iau            'R'f  7*i  /  'i  T 

_| . L,         Iftl^^         'I'li^    hf'Ar'l4   fti    iLiiiFTifilri    u^hifih    Imvi*              ^^^H 

^^^H                            r:  %tf  S*?  /  '  ■*■" 

^^^H                I*"                ?■    Tr  ~  "i 

1  i-ii  1..  -  j^        ln^rn   tTpalnCd  witli   liffriinim  arr*  firnallf*r  iiTifi             ^^^1 

^B      110    '^--TfT* 

'tJ.     '   L-^      slroiigiT  that)  thosi-  which  have  nut  been  so          ^^M 

^H             mil    Ml 

^^^m           100  ^    *^^^    i7^* 

"\,  1  /?           treated   (sec  page  Sii).    ColbecJc,  dossage,          ^H 

.A  '     if           iind  othem  have  nUo  emphiL-iixed  the  inipor-          ^^M 
-SrVHs^      tancc  of  this  effect  on  cardiac  tonus.                  ^_^^B 

^H 

^^m                              \t-   t 

^H                               A 

la     ]         ll     ]            .li.tilulli.   til   >..lmitil>ili>r  f       \iii.i^niii.  ul  li.iiinli.    I»  ■oil.        ^^^^H 

^B             ~F..,,i30.-V«i..ia„.i,.l,1«.i.,.«.-      l"'"""*!  udmini»l*r  lliu  piirilii-U  uctivc   prindplc^  of     ^^H 
^H           #ai«iD>pi>t'»<<  »mUr  ih«miliim<vir      diiiilnliH  hnVR  ilrmoiii>tni1rd  thnt.  though  iwvrnilMich     ^^^H 

^m           iii«l   l.i««i-i.r».ur=,    MIS.  m.r..ii)iil       Yxavt  1««,  ii«f<l.  .liRiioxia  com(»  c!o»sl  lo  thr  crude      ^^M 
^^B            PPxl'll.   p>ilH-p(iwiir*   X   pill'*-      drufr,      I'nforliiniitcly,  (lUtv  digllnxin  IS  innnlublc  in            ^^M 
^^H            rftM:  DISC.  DlillTAUS,  dlHoDtinuv       water  anil  in  tliv  tiHiuc  jiiicve.  bul  lwcoiit*^n  sotubli!            ^^H 
^^H            diaiialii.                                                      jn  the  prntcnci'  of  Hif[it<miii.     Tlip  mixlurr  of  tlw  Iwo           ^^M 
^^H                                                                             KiilMttinccx  knnn-n  ao  "dtKuIi^n"  (Clootlti]  or  "soluble    ^^^^H 
^H|            diiciloxiii"  LH  on  the  market,  nnd  in  widi-ly  usod,  (spociully  Tor  iutruvi>uoiui  iiiji-ctiun.  vim    ^^^^H 
^^1            rapid  dTnrtti  arc   <Jc>iiin>d.     Di|[italiii,  nppciatly  tbn  Mi-callcd   "Grnunn"   dittilalin,   hM    ^^^^| 
^^M           bc«n  much  niorc  uidcly  luvd  ihiui  di|[''ox>i>.  hut,  wi  Itt  altio  Kiliani'i)  diKllnUnum  vcnlin,            ^^M 
^^H            \a  tuT  tow  ccrtniii  and  Inu  nclivc.                                                                                                              ^^H 

^H                  However,  the  recent  enncal  studies  of  Alliert  Fraenkcl  have  demon-         ^H 
^H         i<tral<>d  that  the  crude  digitalis  in  at  lea«t  ax  Hatisfactory  ae  any  of  its  deriva-         ^| 
^H          tivea,  provided  itK  toxicity  (lethal  dot>e  for  a  frog)  hat*  been  determined         ^H 
^H          Knd  the  therapeutic  dose  standnrdixed  aveordingly.    This  is  nil  iniportunt,         ^H 
^H          »incc  digitalis  leuveH  from  difTerent  sources  var>'  greatly  in  their  content  of         ^H 
^H          digiloxin,  digilalin,  ett:.,  and  a  mere  knowled^-  of  the  weight  of  powdered         ^H 
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gives  no  uleu  of  tho  actual  potency  of  the  drug.  I'raenke!  also  found  little 
or  HO  diFTorenre  1>etween  diftitoxin  and  cnidi*  di||:ilnli.4  ns  rc^ard-t  lh«  time 
at  which  their  ofTccts  set  in.  both  bi'coming  manifest  in  twelve  to  twenty- 
four  hours  after  sdminiM ration  by  mouth  or  intravenously.  The  absence 
of  imnie<liatp  olTpcts  from  <ligi(uU^  [>n-j)aratiunM  may  be  obviated  by  the 
use  of  Ktropliuiithin  intravenously.  This  dnig  acts  with  Rreat  certainly 
and  its  action  usually  smls  in  within  1ch»  thnn  htilf  an  hour,  so  that  it  U 
very  u^ful  in  caaes  where  immediate  effects  are  desired.  Fraenkel  reeom- 
mcndH  a  single  dose  of  strophanthin  intravenously  to  be  followed  within 
twenty-four  hours  by  digitaliii  by  mouth,  so  that  llie  effect  of  the  latter 
may  begin  as  that  of  the  strophunthin  wears  off.  Of  course  if  the  patient 
has  recently  ivi-eived  digitiUi:^,  xtrophanthin  !>liould  not  be  uiied  fur  fejtr  of 
cunndativc  effect. 


Vtaoeortmuvtion 


Vrii..  Lixi 


ll>iroKi» 


Plij,  131,— Kflret  uIiliKil"1i»  "•'  amVmr  lonlcily  In  ilifloi.  'I^vpcrlmml  by  Or,  CnnisKHi.^  Upper 
J  voluni*  af  thf  kunil  1*^.  tsk«n  vrit'i  ■  c^' '*>'■■>■"' "I'll.  itiu^ickK  vakuCMutridjijii:  vocnrKl  furva, 
volumt  of  thp  vniini-ln--  E.»w«ir  tiurt*.  blood >pr«*Aurr  uiktiit  wifli  (bi^  llunftUl*'  iii«Rihruii*t  iitari<m>4<tf*r. 
ilni*lBMCOniit.  A  •niitll  dovl  tinoliir*  nl  ttiKitalia  inimol  >nl"  ilif  tiiMiiUr  vem  nt  Dip  arrow.  Ths 
•fFiwt  upon  UHkirit)'.  T*,  ouUvU  ticAh  th»  ritv  ia  blood. prcHUfv  Bail  tVie  VMO»Dstricttoo. 


All  examplei  of  Fmcnkel's  rrmarknblc  ihi-raprulif!  cftrela  may  he  quotpil  liptir: 

i'midit,  wc«d  57.  aiali'.  lulmlltFil  lu  StnuwhiirE  llunpiliil  Nuvirtiit>er  17.  U>0^.  llud 
rhpumiilid  [pvrr  in  l.SflH  nnil  iiicniii  in  ).S8fl,  hilpitaliwi  when  nt  work,  anil  ucciiBional 
■wdling  of  leE"  cine*  HKXi,     Viilnkf.  coiwidcnibly, 

Prttent  i'ortdiUon, — (roiiBidt ruble  inli'mu  uf  \ve»,  Ihislis.  and  BCroluni.  Mtxlc-rale 
aacltM.  DtilnnA  and  ■tiiiiiiui.hiMj  brmlb  H>un<Li  nvrr  rifihl  hiuu!,  X-my  diowii  lirnrt> 
slioilun  F[iian:i-<l  (o  left  sni)  riKhl :  tlyiiainir  >lilntitTii>n  of  nurta.  PuW  iirrgiitnr,  UW  \»t 
nuDiilr,  iiinxitniim  prtasurc  180.  Pulv.  folii  (liKtlalw  0.1  C!ni.  (!}  jir.)  ihn*  liin™  mlny 
tiroottil  |>ii1«i-  •!on  n  to  Kll  in  4  iIuvh,  to  76  in  6  (Jayii.  inciv&tinx  iliurcsin  from  2000  to  4AIXI 
uiuJ  aSOO  nwtK.Ttii-('ly. 

Anolhrr  nltnrk  pf  paiin  in  juintiiun  IVc«nl»r  I;  Wl  clinic  " improved "  on  IX-cciiiher 
II,  Kelurtictl  Jiiiiiiar7  :!>'•,  lOliti.  (Ivdcmn  am  bcfnrr;  ajviim  mnrkcd — ululnmcii  t(M  cm. 
in  circumtiTtmrc,  Liver  |)Bl|Mibk'  fo<ir  Unircni'  brcaillh  lioUiii  ciwliil  niniiciti.  Spicvn  (liil- 
pabln.  t>u1noB  utid  diniiriiiibed  fremilus  over  lasp  i>f  rii-lil  lunj-.  Hcnrt  diliiliil  morr  than 
before;  iin|Hil>H>  nol  iKtlpablr:  first  (ntind  nt  ap<Mi  mliipliciiipil;  nrrond  nnM>nl>iatnl,  c*pe- 
eUlly  over  ptilmunMiin-a.  Slictit  callap  rhythm.  ili>Hit  acliiin  ni|iiii»n<l  rvciilnr,  Marki-d 
orthnpixra  and  vrry  dUlrrtBiiijt  coii);h.    Purient  huA  hod  ao  iilii.-p  for  «'»Tml  ni|;hl«. 

Tlie  fnllon-lriK  lahW  nhnu-t  lh«  cITccta  of  llw  inlmvcnoui  lulniiiiiitrntion  of  »ilmpiian- 
tliin  u|ion  \\is  MiKKl-preMurv,  urine  output,  and  Hymptnmi;,     The  pnxluct  of  pul»-pmi- 
aiin;  sl><l  piilHc-rulc  fumuibes  a  very  nnigh  iiid«X  of  tlic  vutoclty  u(  tikxxl-fluu'. 
12 
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rnlioni  make*  uninterrupted  rnxivcry  with  no  further  mcdicalkio. 


PRECAUTIONS   AND    MKTHOUS   OK    ADMINISTRATION. 

Flavorlnjc.  —  GuRtrlc  iliiiturbanc«8,  such  as  n&U86ft  and  vom- 
iting, DC'caHioDnlly  r«:^uU  from  the  iidmimMtnttioii  of  ilifiitHliM  prepara- 
tions or  (lerivativen.  This  ia  in  part  due  to  the  direct  irritating  action  upon 
lh<*  ga-xtric  mucous  membrane  and  in  part  to  the  extnemeiy  unpleasant  la.-<t« 
and  aft*r  taste  of  the  druR.  In  order  to  obviate  the  former  the  drug  shouW 
always  l>c  given  in  a  lar^e  (|uantity  (at  least  half  a  tumbler)  of  wat^r.  The 
intensely  disagreeable  taste  of  the  dtgitnli:^  and  Htrophanthuit  preparations 
may  be  disguised  by  the  addition  of  bitter  orange  peel  (tinctura  auranlii 
amari),  compound  tincture  of  cither  gentian  or  eanlnmom.  or  tincture  of 
quaKsia  or  ealumba.  It  may  also  I>e  given  in  albumin  water  flavored 
with  lemon  so  that  its  taste  is  bandy  noticeable.  The  use  of  any  of 
these  disguises  greatly  lessens  the  discomfort  of  the  patient  and  frequently 
minimises  the  gastric  disturbunccs  resulting  from  the  drug, 

Rectal  Administration. — When  the  gastric  symptoms  persist  in  spite 
of  these  precaution?",  the  drug  may  be  administered  per  rectum,  being  given 
in  100  c.c.  physiological  salt  solution  with  a  little  starch.  This  method  is 
very  satisfactory  (Janeway).  Dr.  t'inley  informs  the  writer  that  he  has 
seen  the  pulse-rate  slowed  and  the  patient's  condition  greatly  improved 
within  two  hours  after  the  administration  of  digitalis  per  rectum, 
whereas  the  effect  rarely  follows  adminisi ration  by  mouth  in  less  than 
twenty-four  hours, 

Period  of  Administration. — In  the  administration  of  digitalis  it  is  impor- 
tant to  obtain  a  definite  effect  and  yet  not  to  push  the  drug  beyond  the  first 
stage  of  its  activity, — that  of  slowing  and  increase  in  siw  of  the  pulse. — and 
to  avoid  the  onset  of  the  second  Mage,  i.e.,  of  irregularity.  Since  different 
hearts  vary  in  their  susceptibility  to  digitalis,  and  since,  on  the  other  hand, 
the  drug  begins  to  act  only  after  twenty-four  hours  and  may  have  a  cumula- 
tive effect,  this  task  is  by  no  means  easy.  To  avoid  the  onset  of  lo.\ic  effects 
various  routine  methods  may  be  resorted  to.  Thus,  Professor  Osier  and 
other  authorities  recommen<i  giving  the  drug  in  "courses"  consi.'tling  of 
eight  doses  of  ITi  minims  of  the  lincture  (0.1  Gm.  or  I)  gr.  digitalis)  every 
four  hours.  The  course  is  to  Ijc  repealed  if  necpssarj-.  It  may  be  said  that 
this  method  often  falls  short  of  the  effect  or  brings  it  about  too  slowly. 
The  writer  has  found  it  very  satisfactory  to  order  "0.3  c.c.  (5  minims)  of 
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the  fluidextrftft  three  times  ft  day  until  the  pul»e-rat?  rcarlwM  SO.  when  it 
should  lie  diBconlinued  without  the  necessity  of  a  special  order."  Albert 
Fruenkpl  BUggestw  Kiving  several  strong  doses  e<iuivHlent  to  O.I  Gm.  (2  gr.) 
of  powdtTfd  digitalis  (about  twice  the  uKual  dose.  2  c.c.  or  30  minims  of 
the  linctura  diKilalis)  to  insure  prompt  efTeet  (slowing  of  the  pul.-<e),  nnd 
thereafter  drupjiing  to  .sk-iuly  dosage  of  .113  Gm.  (J  gr.,  0.5  cc,  or  7} 
minims  of  the  tincture)  to  prevent  cumulative  but  retain  the  therapeutic 
effect.  This  seems  to  l>e  the  most  satiefaclorj'  method,  since  it  insures 
not  only  the  immediate  but  a  pcrmanient  effect.  Indeed  in  many  chronic 
(■as<'s  "  the  strength  of  the  heart  begins  to  fail  a  short  time  alt4>r  leaving  off 
the  digitalis.  Here  the  continuous  use  of  digitalis  (0.05  Gm.  or  1  gr.  digi- 
talis), as  recommended  by  Kussmaul,  Naunyn,  and  Uroedel,  for  months  and 
even  year.*,  has  an  a<linir«blc  effect  in  keeping  the  eanlinc  activity  at  lis 
necessar\'  height"  (Homberg). 

Oisitalis  and  Nitrites.  — In  many  eases  digitalis  and  nitro- 
glycerin,  so  ilium  nitrite,  or  crylhrol  tetranitratc  may 
be  (riven  together  with  great  advantage  (J.  O.  Hirschfelder).  This  com- 
binution  of  drugs  does  more  than  merely  nnnihilate  the  constrictor  cffeel 
of  the  digitaiis.  for  the  nitrit«s  also  increase  cardiac  tonicity  and  the  two 
drugs  unite  in  bringing  about  this  henefitial  effect.  Moreover,  it  is  a  well- 
known  principle  in  therapeutics  that  the  combined  effect  of  two  equivalent 
doses  of  drugs  having  a  common  action  is  often  greater  than  wouhl  be  pro- 
duced by  using  double  the  <fose  of  either  one.  .\«  will  be  seen,  this  combined 
action  is  particularly  important  in  the  treatment  of  aortic  insuiliciency. 

AHRHVTHUIA    AND    H»:ART-BL0CK    CAVSED    BY    DICITAIJS. 

Mackenxic  and  later  Hemlctt  have  investigated  the  nature  of  arrhyth- 
miae  which  have  been  produced  clinically  by  slight  cumulative  action  of 
digitalis.    They  found  two  forms: 

First,  iho  vciitricic  orrnxirinnll.v  (nilo  to  rwpond  to  contractions  of  the  auricle  (par- 
tial Imrt-Muck).  V.  Tubom  Iiim  funnel  in  miimiLlii  timl  ihii  bluck  u  brought  about  moinljr 
by  ■timiilntioii  of  llic  vu|{i.  If  ilic  vimi  >inV4-  hnrn  »ncli(inr<l  or  paiulyicd  with  alrojiine, 
it  appr«ra  only  after  a  miicb  en^ivr  iJo«e  lias  bmo  adininiit ten-it,  llenoe  (liis  ijiptiili» 
block  niay  hr  rvganliil  as  twIouKitig  to  the  finl  atagc  of  di^luliB  eBeri.  To  obviscc  this, 
Nrnloll  rcc»nimrniliH)  jnviiifC  slri>|iinit  alonji  with  the  diptitlifl,  n  comlHitnlion  siijckmiciI  by 
Ciishriy  htit  itiHCiLnleil  )>y  him  in  fu^vir  of  liiicilHliH  miit  K|art<'iri,  a  ilriit;  whu'li  parulvEoi  tlic 
vu^ciu  without  the  unplcMiini  netioii  ufiilnipiiictCiinhny  niid  Mot  thews).  Nrithrrof  tlirae 
combiRHlioiu  luic  tircn  UK'ii  cxtnisivoly,  nnil ,  mnrrovirr.  ('ampron'H  experimentH  xliow  that 
sttopioe  pivvelittt  dixtlaJiB  from  iinprovinii  ttii-  cnnliiic  tonicity,  uiid  bi'iice  robi  it  of  iM 
Diost  iiu|M>rIant  t^lTcct.  The  ureonil  fomi  of  irtcf^ilnrity  foDowinic  tlixilali*  in  tlw  occurirac* 
o4  vcntricuLr  cxiriMrDioles.  tiicti  hh  were  obwrved  in  uiiiiiial^  by  (^lnh^y.  Ah  stated  \>y 
this  (ibtervrr.  thin  efTect  lielungs  lu  the  ikoiiiI  >tagr  of  digiluliH  nction.  and  aocorilii^y  i* 
a  nwtv  undent  siftn  for  diiieontiniiinic  the  diKitaliit  than  la  aven  the  partial  bMit-block. 


ADllIKlKTltATION   OF   DiatTAUS  IK   WEAKKNED   IICAltTS. 

The  relation  of  digitnlLs  to  the  arrhythmias  has  recently  lieen  investi- 
gated by  Omitrenko.  who  claims  that  drugs  of  this  seriea  are  always  con- 
trftiadicat«d  ta  cases  where  the  heart  is  irregulnr.  This  is  certainly  im 
extreme  view.  Hcring  bus  .■•hown  that  certain  irregularities,  due  to  extra- 
8>'stoles  arising  iu  the  ventricle,  disappear  under  the  uee  of  digitalis.    Mac- 
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kpnxic  has  ^hown  that  where  the  irref^ularity  arises  in  the  auriele  cligitalU 
may  somctinios  do  pyaitivo  harm  by  (liiiiini.shiiis  i'ondu«tivity;  but  lii«  U 
comparatively  rare.  On  the  other  hand,  da  Cflsta,  Leyden,  and  the  later 
writ^rH  have  i>hown  that  in  the  jiermanent  irregularities  digit.ili.-<  tlwif  not 
cause  the  itrrhylhinia  to  disnpix'iir,  but  utmally  increases  the  force  of  the 
indiviilual  contractions,  causes  iheiu  lo  become  letw  unequal,  and  increa»CH 
tlio  velocity  of  blood  How.  The  effect  dc[)cnd»  largely  upon  tlic  conditioD 
of  the  heart  and  its  susceptibility  to  the  drug.  In  general,  the  more  diseased 
the  organ  the  more  flcn^itive  it  is  to  the  action  of  snmll  quanliticK.  A  very 
weak  heart  with  intense  myocardial  change  may  thcn-forc  pass  to  the  second 
BtAge  of  dij^italis  action  under  smaller  doses  than  would  briti);  about  n 
physiological  effect  in  one  whoi<e  fibn-s  were  le»»  itiU'nsely  degenerated. 
The  effect  of  disitalia  upon  the  patient  must  always  be  carefully  watched, 
and  if  the  rhythm  becomes  mor«  irregulsr  it  must  be  discontinue*!.  On 
the  other  hand,  where  the  myocardium  is  reduced  to  small  amount  in  ex- 
treme fatty  or  fibrous  myocardilis,  the  increased  strain  (and  |M'rhj»])s  also 
the  coronary  vasoconstriction)  cauned  by  digitalis  is  often  too  great,  and 
the  failure  of  the  heart  is  increased  and  the  drug  does  distinct  harm.  At 
preM^nt  no  alwolute  rule  can  be  laiil  down  for  the  border-line  cases  in  which 
there  is  doubt,  except  that  when  an  irregularity  is  present,  especially  one 
which  has  its  origin  in  the  auricle  nr  great  veins,  digitalii^  shouhl  be  used 
only  to  treat  cardiac  (lihttation,  and  even  then  with  great  hesitancy  and 
extreme  precaution.  When  any  djiiturbance  of  conductivity  occurs,  digi- 
talis is  absolutely  contraindicatcd. 

BAI,mCTMATIOS"S   FROM   OlOITAU*.  " 

Another  toxic  effect  of  digitalis  lies  in  the  production  of  mental  symp- 
toms, delirium  and  ilclu.sions,  through  il,t  action  on  the  central  ncrvou* 
system  (Durojtiei!,  Hall,  see  page  180).  The  onset  of  these  symptoms 
therefore  constituteii  a  contraindication  to  continuing  the  drug. 

CHOICK    OF    DRIin.l. 

Aa  between  digitalis  and  strophanthus,  the  choice  lies  with  the  former 
except  in  the  following  conditions:  (1)  when  rapid  action  is  needed,  in 
which  case  strophanthin  should  be  given  intravenously;  (2)  in  cases  of 
myocardial  weaknei«  or  fatty  degeneration,  when  it  is  important  not  to 
incre!i.-<o  jK-riphcral  n'Mistance;  (U)  in  cu^es  of  aortic  insufficiency  and  of 
mitral  stenosis,  where  the  same  la  true;  (4)  in  some  cases  with  aneurism  and 
broken  compensation. 

Besides  digitalis  and  strophanthus  numerous  other  drugs  and  their 
derivatix-ea  enumerated  above  have  been  introduced,  hui  none  seems  to 
have  any  decided  advantages  which  warrant  supplanting  these  two. 

8UHUAHV   OP  CUNICAL    APPUC.\TIOS   OF   DIGITALIS.  ^ 

Professor  Osier's  epigram,  "Broken  compensation  is  the  signal  for 
digitalis,"  about  summarises  the  use  of  the  drug.  Its  applicability  in  indi- 
vidual diseases  will  be  discus^sl  under  the  separate  chapters,  but  iu  general 
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it  may  be  mid  to  be  useful  iu  llircv  H»»iic!!  of  conditions;  (1)  in  cases  whiTC 
com [xrn«i linn  in  broken;  (2)  in  cases  where  acutft  dilatation  is  present  and 
baa  per«ist*d  aftor  rest  iiud  other  mode^  of  ircalment;  (3)  in  eases  with 
per^idtent  or  (lii)tre»sing  tachyrardia,  which  dues  not  yield  to  other  means. 
It  is  in  general  absolutcty  conrniiiidicalod:  (1)  in  cajie!*  with  heart-block; 
(2)  where  the  amount  of  heart  muscle  has  been  diininitihed  by  fibrous  or 
fatly  uiyocarditir  cbangca,  or  in  a  ea-*  In  which  ditdtHlLs  ha.-*  Ijoen  known 
lo  fail  already.  It  should  be  used  with  caution:  (1)  in  arrhythmias  due  to 
(Euturbanccs  arising  in  the  atiriclea  or  sinus  re^on;  atrophanlhua  is  equally 
eontraindicated ;  (2)  in  cases  with  coronary  sclerosis,  owing  to  the  coustrici* 
ing  action  upon  those  vessels,  strophanlhin  is  here  less  uade^rable. 


STRYCHNINE. 

PKEPAKATIONS. 

Strychnine  (ntr^-ebninn)  i*  nn  alkaloid  obtainol  from  aux  vomicn.  Tioclura  nncia 
vomiep  n>nl«inn  2  jwr  cwit.  cxtmct  of  nux  vomica  and  in  aMuvMi  to  conl.iia  0. 1  [irr  cont. 
■(rychniiie.  It  ia  v»eM  nion'  ta  a  Hloriiai-hic  liitt«rs  (liiLn  ii»  a  cattliac  nlijiiutunt.  T>ow, 
1-2  C.C.,  i!>  In  liO  Riininis. 

Siry^liiiinn-  siilplinH  conuins  3  inolcculwi  of  water  of  crysinlli station  and  7S  per  etiat. 
of  ■lr>'cbniiiiT.  soluble  in  3  (larln  uf  nalrr,     ATcnmiv  dftw,  U,001.>  Gni,  (i"]  Er.}. 

StiyeiuiJiuR  Ditnu  U  ro1uI>Ic  in  i2  paiui  uf  wulcr  und  120  jHirla  nlcolLal.    Dote,  ■■una 

PHjvRUACOLOniCAt.   ACnOK  OP  ATRTCRNIMF.. 

There  arc  many  case.i  in  whirh  the  circulation  is  bpRinning  to  show' 
acme  tugns  of  slight  weakening  and  yet  where  it  <locs  nut  seem  necessary 
to  Ui»c  digitalis.  In  these  eases  other  dniga  are  resorted  to, — in  AinericA 
usually  strychnine,'  in  (Jermany  usually  camjihur;  bolli  apparently  yielding 
good  clinical  results.  It  must  be  added.  howc\'er.  that  according  to  most 
phannacuIogtst»  Ptrychniiie  ban  no  effect  whatever  upon  the  heart  and 
produces  the  rise  in  blood-pressure  only  by  the  vasoconstrictor  action. 

Effect  on  Cardiac  Tonicity. — Dr.  P.  1).  Omeron  has  recently  investi- 
gated the  subject  under  tite  writer's  direction,  and  has  found  in  the  dog 
that  strychnine  in  doses  of  .00003  (Im.  per  kg.  or  i^tt  gr.  per  lb.,  corre- 
sponding to  U02  Gm.  (Vs  gr.)  hy|K>derniicHlly  for  a  man,  alwa^"!)  produces 
an  increase  in  tonicity  of  the  heart  muscle,  though  without  affecting  the 
force  of  the  beat  or  markedly  changing  maximal  preitsure.  Mean  and 
minimal  pressures  are  ui^ually  slightly  increased  (by  10-1.5  mm.  Hg)  and 
pulse-rate  a  little  slowed.  Larger  doses  increa.w  the  »y.'*l«lic  output,  raise 
the  blood -prc.ss lire,  slow  the  heart,  and  increase  the  tonicity. 

Clinical  Effects. — In  view  of  the  nnde-spread  and  often  indiscriminate 
uee  of  thiii  drug,  it  is  importnnt  to  reatixt-  exactly  its  clinical  use  before 
prescribing  it.  As  has  been  stated,  strychnine  stimulates  both  vasocon- 
strictor and  vagus  centres,  bciice  raises  the  blood -pres.-?un>  and  slows  the 
puLae-rate.  These  effects,  however,  have  been  observed  mainly  in  animals, 
and  few  exact  clinical  studH»i  have  been  made  upon  man  in  oonnvctJon 

'  In  view  of  the  wide  uto  of  •tr}'cbninc  in  twarl  diteiuMa  in  lvngli«b-«{icnktn|!  eauntrio*, 
[I  U  nuit*  HlrikinK  that  lbi«  ilniK  U  nni  nientlonod  io  conncotton  with  ihornpy  of  ibu  df- 
cululory  HVitnii  in  audi  «xteoait'c  Uvniimi  tvxi-booka  u  thcne  vl  RomlKr);  luul  llvins. 
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n-ith  observatiouM  -of  the  chango  of  bloorl-prosstirc.  Brings  trnd  Coolc,  who 
were  irnwl  enthusiastic  over  the  use  of  the  <inig,  did  not  obtain  riwi*  of 
blood-pressiirc  t-xwcding  10  mm.  Hg  from  dont-s  of  1  to  0  mg.  (j^  to  i^j  gr.) 
and  in  no  rase  slowing  of  the  puUe.  Cabot  and  K.  P.  Drayer.  on  the  oth«r 
^liand,  failed  to  note  uny  changes  whate%'er  In  mnny  enscs.  The  writer  has 
lade  a  considerable  niimber  of  observations,  determining  the  blood-press- 
ure with  the  Erlaiigcr  ap))arutu)i.     He  injected  stryehiiiiic  in  doses  which 
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Fid.  132. — Turve  iliovinc  tlie  *lltct  of  ftiTetinlnr  upon  (wrillHo  lonieltr.  (Gxt>*rmit.iii  liy  t>r. 
C«m<iroii,i  I.vrLiiriEii(  u."  in  Fia,  Lll.  Kjm-  t  >Ii.jw>  nicrrBwiTi  fe>*toElcompiiCfln.]  iim\imftl  l.>Lond-pm»u'^ 
Fic  EJ  AhiTVfi  ii>r-rT«Ar  in  Kininlv,  *\\U  ■<jir»ir]utic>ii  in  lliv  *j»tulicoul|mi  and  *  (nil  iii  O.t  minim&t.  buta^ 
ebMiSc  ia  Ihe  mailmal  blood -PdHUr*.    The  eHrti  upi.ii  lonkilr  ■>  tha  mint  ran-Uiil  sITkI  <■(  the  ilnir 


roae  lo  15  mg.  (i  gr.)  hypo,  without  obtaining  any  effect  upon  maximal 
or  minimal  pre-ssure,  pulse-rate,  or  rate  of  rctpi ration,  and  from  Ringle 
do«rs  scarcely  any  jncreji.**  in  reflexes.  These  test-s  vrere  made  upon  hearts 
which  were  not  dilated,  and  hence  no  elTects  upon  tonicity  roulil  l>e  noted. 
Sincv  the  rank  nnd  file  of  Kiigh.-ib  and  American  physimns  entertain 
an  almost  superstitious  belief  in  the  efficacy  of  this  drug,  it  i;*  ovi<lent  that 
cfTeel  in  each  nijie  .should  l»e  controlled  l)y  I)iood-pressure  determinations. 
Cameron's  vxporiuent.5  upon  animals  have  »hown  that  a  distinctly  bene- 
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ficiaJ  effect  upon  tonidty  may  be  obtained  with  but  little  rhnnge  (5-10  mm.) 
in  the  maximal  biooii-pnjssure,  but  thnt  often  when  these  changes  are 
very  flight  ihp  effect  may  be  mueh  more  distinctly  shown  by  u  rise  in 
th^  meal)  or  mininuO  i)ri.-.sNurP.  Both  should  bu  i-arefuUy  watched  in  eases 
in  which  strj-chnine  is  given,  and  the  doise  should  be  suHicient  to  be  effec- 
tive. If  no  effect  in  obtained  it  should  be  di-scarded  for  some  more  potent 
iirug. 

INOICATIONS   Foil    STRTCHNINE. 

It  is  probable  that  strjxhnine  i.i  of  particular  value  in  the  disturbances 
of  re.ipiration  following  extreme  heart  failure,  such  as  ('heynp-Stokir.-«  breath- 
ing, cardiac  asthma,  etc.,  as  claimed  by  Hyater;  and  tu  ttuch  ciuicjs  it  should 
be  given  whether  digitalis  i»  being  administered  or  not. 

By  virtue  of  its  Htimulating  action  upon  Ihe  va.-'omotor  centre,  jrtrych- 
nine  is  particularly  indiruted  in  c»se»  in  which  this  centre  is  bcRinninj;  to 
fail.  Thi!>  i»  parlicularty  the  case  in  all  infectioun  d)M-usc.'<,  in  many  vM^g 
of  neuraattieniu,  in  niiUI  shock,  in  some  ca^»  of  anscmia.  asthenia,  and  in 
mnny  convalescents.  Strychnine  should  be  used  not  to  replace  digitaliit, 
but  may  be  ^ven  ai*  a  prophylactic  to  prevent  the  heart  muscle  from  wear- 
ing itself  out  upon  a  relaxed  vascular  system.  When  the  heart  muscle 
once  shows  signs  of  giving  way,  when  marked  cardiac  dilatation,  etc., 
have  set  in,  its  period  of  usefulness  is  over.  Small  doses  of  digitalis  will 
then  do  the  .tame  work  better  and  will  do  more.  It  i.t  aUo  valuable  when 
given  along  with  digitalis.  The  value  of  strychnine  again  becomes  mani- 
fest in  the  later  i<lage3  of  heart  failure  through  it.'H  action  as  a  stimulant 
for  the  res|>iratory  centre.  Kyster  believes  that  it  is  ])articularly  u.seful  in 
warding  off  Clieyne-Stokes  respiralion  and  also  iu  the  treatment  of  the 
latter.  It  bi  probably  stil)  more  useful  in  canline  asthma,  more  tu*  »  pro- 
phylactic measure  in  mnintaimng  the  activity  of  the  respiratory  centre 
than  in  stopping  Individual  aitneks;  and  it  may  also  prove  of  value  in 
warding  off  the  distressing  dreams  that  result  from  mild  asphyxia  dur- 
ing sleep,  as  well  as  (he  attacks  of  tachycardia  and  other  nnplejisant  con- 
ditions which  may  occur  as  the  result  of  waking  "with  a  start  ■'  (asphyxia 
during  sleep) . 

CAMPHOR. 

Camphor  is  a  white  substance,  soluble  in  alcohol,  ether,  and  chloro- 
form, whose  structural  formula  is^ 


CH, CH CH, 

C(CH,), 
CU, C CO 

I 

CH, 

Avorage  <la*c  0.12  Om.  <2  gr.).  be*!  pven  as  linimcntum  eamphonc  (enropbontrd 
oil),  wliich  ntntaiiw  20  por  cent,  of  camplior  diamlved  in  ci)tt''ii-«ce<l  oil.    Av*micf  dow; 
O.Ta  to  2.0  c.c.  (20  to  46  uiialms),  available  (or  byfod^rmio  uee  or  by  iDoutli. 

;^piiriui*  eamphorn',  n  10  p^r  kui.  Hulution  of  caniphur  tn  aleohoL    Done  1  c.c.  (IS  ' 
miniiM). 
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Ounphor,  like  xlrychninR.  in  a  itiinulnnt  tn  t  ho  vnMonioltir  eontre, 
but,  aeoottlini;  to  Cainorun,  litien  no  I  HOCin  lo  h  u  v«  ho  ptuiiuuncuil  aii  efltvl  uii  t  an  ic- 
ily. Like  iiwj-cliiiini!  il  ulmi  vuhm  ill  i[«  nHecla  un  iliiTcrvDt  Individ u.ili.  Sorar  pcmnnii 
re(|uire  tlo«c«  twnniy  timm  lu  larjtc  ui  do  otiiera  brforr  iin  flilwrl  wl«  in,  Mpecially  nlji«n 
tbe  dru);  is  Ki^'t^n  '>)'  iiioul.li.  Cainphorin  nUMit  ii[it>ortuiil  fur  its  um?  in  iibofk.  Il  i>  given 
deeply  inln  ilio  musclcx  in  uidcr  Ui  nvoid  siiliEHiiui-nl  inHuinmnlioru.  It  is  nni  en  valuable 
(or  poiitlriumis  ii*!.  As  rw^nlly  rthowii  by  Winicrbent.  Sclucniioi",  and  (lotllivb  uai) 
Hflf^iiuii.  cumpiior  liiu  ulto  a  vi-ry  diHlincl  action  uiion  llie  hi-iiii  niuack'.  cnu»in(t  thi-  flbril- 
InUnx  i»:Pinc(l  heart  1o  revive  from  librillnty  ron  I  motion*.  After  rniiigihor  liiut  Ik*ii  ad- 
miiiiBtereil  to  a  doc  ()io  vvnirlcle  (in  /ilii]  ciiri  Ihi  ihmuti  iriTu  tibrilliiry  coiilrai'liotu  by 
««ak  fatadic  uliniidi  hik!  yi--t  rwuvi-r.  On  ilii-  utliL-r  Iiaud,  u  direct  tberu[H;utic  effect  upon 
the  heart  miuclo  in  man  ha*  not  yvt  been  {iroved. 

CALCIUM    SALTS. 

Oilciiim  chloride  and  other  suIib  oi  ealeiuni  have  been  rL-cummended  recently  as 
cardiac  slminWitJ-  by  I,aiider  Bninton  and  other  Kn^cUsh  elinieiniiK.  AlllioitKh  the  action 
of  calcium  u|>uii  Ibe  exciwd  hL'arl  i»  inditpiilable,  llv  *^f(eot  ii|Kin  tlie  bearl  I'ri  itfx  hiu  l>ecn 
supixnod  lo  l>e  too  tran^ilor)-  to  (w  of  fuelieul  value.  Tin-  writer  hut  been  iinnbte  lo  find 
Hiiy  «ITi>ct  u|<oi>  the  omximal  and  minimal  ttloo<l-pmu'iire«  and  |>idi>e-riil<w  of  a  number  of 
eiutu  of  typhoid  fever  who  wvre  rveeiviiiK  calcium  lactate  in  Kiillicieiitly  iarge  dene*  lo 
liiMlen  eriatci'lation.  tilnden  alio  found  in  a  large  variety  of  eowi  ihal  euleiiiin  Inetnle  had 
no  effect  u|iiin  pulne-raieof  bloo'l-pre*siurv.  On  theolhcr  hand,  in  auiinaUeiilcitimebloride 
lias  .in  elTeet.  especially  upon  lunieity,  which  eloaety  siniulatt^t  tliHt  of  nlrycluiitic.  Injec- 
tion of  ci>n8ldorBblc  qii.tntitien  directly  into  Itie  cavities  of  (he  iieiirt  revivea  ihal  ori-an  as 
nothing  else  appCAra  to  do.  1*he  wriler  has  found  Ihal  in  uinic  rnK*  liaic^'  heaitn  that  bad 
«Cltinlly  nlopped  beating  and  even  luit  Ibeir  meclianieal  irritability  revived  to  Midi  nn 
extent  sn  to  n^mime  a  regular  rhythm  with  a  iiioUerulvly  liigh  bloU(l-i>re«iurR.  The  mailer 
in,  bowewr,  still  in  the  «xp«rim«atal  ttoKe. 


CAFI-EINE. 

From  the  results  of  experiments  upon  animals,  cafToinc  would  take 
rtuik  noxl  tn  diKitalia  in  cardiac  therapy.  Like  dif^italb  it  acta  upon  the 
cardiac  mujsclo.  incrciising  the  .-<!«•  and  fori-t'  of  thw  conlrmitioii;  like  digi- 
talis it  has  a  vasoconstriclor  action,  and  raises  ihi?  blood-preasurc  by  bring- 
ing about  conflriclion  of  iho  pi-riphernl  bluod-vesspls.  It  is  thttix-forc  p*r- 
ticulariy  vaJuable  in  conditions  of  collnpsc  and  shock.  In  this  regard  it  is 
more  reliable  than  camphor  (Romlierg)  or  strychnine. 

On  the  other  hnnil,  eafleino  doe*  not  exert  a  conntrietins  action  upon  the  coronary 
ar(«rie!i  (().  I.ueb).  and  lience  in  not  eoniruindicaicd  in  c»h(»  of  coronary  K'lfnjttiH,  Upon 
the  pnlse-tate  caffeine  cxerta  a  variable  eflect,  in  n-latively  enml)  doBca  (0.1  Cm.,  2  gr.) 
■lowing  the  pulM  by  nlimiilntinjc  ibc  vajti-  in  InrKer  dnnes  acreioralinn.  The  aeeelcrntion 
in  npparcMtty  due  to  direct  uctiori  U|xii\  itic  heart  iiiumIi*.  nince  il  uccim  »l«o  in  the  e.\ciiied 
butrt  when  caffeine  la  nilded  lo  the  I«eke'*  solution.  Howevpr.  aa  cvgarda  ttie  effects  oS 
a  given  <!<.>«■.  thcr»  i»  the  grcaleiit  varinlion  ainonic  different  individiinlH.  some  peraons 
bring  extremely  ncnsitiw  to  91111111  duwa.  ollieni  extremely  resintnnt.  Even  in  tite  Mime 
indiviiluiil  tolerance  varies.  Thus  a  eonsider.ible  dt-gree  of  tolerance  may  be  developed  by 
the  constant  um>  of  coffee,  ao  that  throo  or  fnur  ciipe  (O.lfi  to  0.2  (.int.,  3  to  5  gr,  calleine) 
a  day  rnay  he  taken  with  no  sjinptoin.i  whatever.  Thus,  in  a  cane  under  the  writer's  ob- 
ivrration.  after  Mveral  mnnthii  of  absolute  nlistineiice  from  cnffn',  marked  pnlpilation, 
lachycardia,  and  «leeplct»netui  reqiilleil  from  a  einule  cup  in  Iwcniy-tour  boun:  a  few  «««lui 
bier  one  Clip  nnd  after  a  few  muntlui  two  cij{h  could  be  inken  without  any  apparent  effect. 

Unfortunately,  the  therapeutic  use  of  caffeine  is  often  accompanied  by 
palpitation,  Hlvcplca.tiics.-<,  and  even  natiaea,  vomilJng,  vertigo,  and  dcliiiunt, 
which  occur  with  particular  case  iu  coses  witli  cArdiac  disease.     In  using 
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cafTeine  one  is  therefore  usually  In  a  dilemma  between  a  hypersensitivenesa 
and  an  habituation.  Unfortunately,  the  palpitation  and  discomfort  usually 
eet  in  at  about  the  same  point  as  the  therapeutic  effect,  or  even  earlier; 
but  there  are  certainly  many  cases  in  which  this  is  not  the  case,  and  in 
which  caffeine  is  a  valuable  therapeutic  agent. 

THEOBROMINE. 

Theobromine  has  a  much  leas  effect  upon  the  cerebral  cortex  and  upon 
the  vasomotor  centre  than  caffeine,  but  has  a  very  strong  diuretic  action. 
As  shown  by  0.  Loeb  it  possesses  a  much  more  powerful  action  in  dilating 
the  coronary  arteries  of  the  excised  heart.  Upon  the  heart  in  situ  its  action 
does  not  seem  to  be  pronounced.  Indeed,  G.  S,  Bond,  in  the  writer's 
laboratory,  has  been  unable  to  detect  any  effect  upon  the  outflow  from  the 
coronary  veins  as  the  result  of  intravenous  injection  of  agurin  (theobromine 
sodium  acetate).  The  stimulating  action  of  theobromine  upon  the  heart 
muscle,  though  not  as  intense  as  that  of  caffeine,  is  still  very  marked.  It 
has  therefore  been  recommended  as  a  cardiac  stimulant,  particularly  by 
the  French  clinicians,  who  found  it  of  considerable  value  in  the  weak 
hearts  of  fatty  individuals.  Kaufmann  and  Pauli,  Brewer  and  v.  Leyden 
recommended  the  use  of  theobromine  in  attacks  of  angina 
pectoris  (stenocardia).  Pineles  advises  theophyllin.  Pal  has 
found  that  theobromine  is  occasionally  useful  in  the  treatment  of  vaso- 
motor crises,  but  that  it  often  fails  in  cases  where  iodine  and  potassium 
thiocyanate  help.  Romberg  is  not  able  to  detect  any  beneficial  action  of 
theobromine  apart  from  its  diuretic  action.  In  using  theobromine  it  ia 
preferable  to  use  those  compounds  which  are  free  from  salicylates,  since 
this  radical  has  a  certain  depressant  action  upon  the  heart  and  an  irritant 
action  on  the  kidneys.  Acettheobromine  sodium  ("agurin")  and 
acettheocin  sodium  are  therefore  preferable  to  theobromine  sodium  sali- 
cylate ("diuretin"). 

ACONITE, 

PREPAHATIONS. 

Aconitum,  the  dried  tuberous  root  of  acoaitum  napellua,  collected  in  autumn, 
and  yielding  not  less  than  0.5  per  cent,  aconitin.    Dose  0.05  Gm.  (1  gr.). 

Tinctura  aconiti,  U. S. P..  now  representB  10  per  cent,  of  the  crude  drug, 
formerly  stronger.  It  is  the  moet  certain  and  moat  stable  of  all  the  aconite  preparations. 
Dose  0.6  c.c.  (10  minims). 

Aconitina,  the  crystalline  alkaloid.  Dose  0.00015  Gm.  (0.15  mg.  or  t)d  gr.). 
It  is  so  irritating  that  it  is  usually  preferable  to  prescribe  the  simple  tincture  of  aconite, 
since  this  is  assayed  according  to  the  last  pharmacopceia. 

Pharmacological  Action. — Aconite  has  three  pharmacological  actions 
upon  the  circulatory  system:  (1)  it  stimulates  the  vagus  promptly  and  to 
a  high  degree;  (2)  it  diminishes  the  size  and  force  of  the  cardiac  contrac- 
tion, and  also  accelerates  the  heart  when  this  organ  is  liberated  from  the 
action  of  the  vagus  centre;  (3)  it  slightly  stimulates  the  vasomotor  centre 
in  very  small  doses.  However,  it  also  diminishes  the  activity  of  the  respira- 
tory centre,  and  may  thus  bring  on  dyspncea. 

Therapeutic  Uses.^ — When  carefully  given  in  therapeutic  doses  aconite 
slows  the  heart  by  stimulation  of  the  vagus,  and  has  little  action  upon  the 
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heart  muticle.  It  ia  therefore  of  value  in  the  acceleration  of  the  puUe  in 
fevers,  whpre  the  heart  imiacle  itaeif  nwds  no  ntimulatioa  and  the  heart 
needs  Btoning.  Owing  to  the  variability  of  the  tincture  under  the  old 
pharinacQp<eia,  the  tiw  of  aconit'e  han  fallen  into  duin^pul4>,  and  enough 
time  has  not  rtapscd  ^iacc-  the  adoption  of  the  last  pharmacopcpia  (1900, 
adopted  in  1905)  for  its  real  utility  in  physiological  therapeutics  to  have 
been  investigated.  There  is  no  doubt  that  it  i»  of  value  in  many  caaee  of 
tachycardia,  especially  those  of  nervous  or  postfebrile  origin.  Da  Co«ta,  in 
I8frl,  found  it  of  ewnie  value  for  the  iftchycardiii  of  acutely  overstrained 
hearts,  but  particularly  useful  when  given  with  digitalis. 
7^8  combination  contains  two  drugs;  both  stimulate  the  vagi,  the  one 
tends  to  diminish,  the  other  to  increase  the  force  of  cardiac  contraction.  If 
the  latter  cfTecLi  balance  each  other  it  may  be  powiible  to  obtain  in  Ihia 
way  the  purest  and  most  intense  action  in  slowing  of  the  pulse. 

1i  ia  cerlaiit  tliat  tbc  «iniulianeoua  iisc  of  iwo  (Irujc*  linvmic  certain  aciion*  iii  common 
often  bhiijigi  about  mi  i-ffcct  Dot  obtuiimblt-  with  citiicr  drug  iilone;  but  ninci-  llic  n-nccion 
BCiiJn»i  ibc  |xil;^[>hnniiucy  ihnt  nigncH  during  tlii*  miilillc  of  Ilic  lii^t  cciitur>',  tlit  teiid- 
«n('y  Ims  t>iM.'ij  luutirii  iIil'  use  of  psiniile  iJrU[!«,  Ttlen^  in  no  <!uubl  lliut  inucli  cnii  lie  Imrncd 
in  ihi^  Ircalmcnl  cif  cardiac  liinrnws  liy  judicious  conibinnlionii  «lon^  the  tine*  niappcil  oul 
by  plianiiHCuliiKicul  cxperiiiicrt'a.  jii^I.  :ifi  in  nou  found  uitli  hyfiiiolic«.  aiiulicwiw.  and 
purgntivH.  Thin  i»  radically  dilTercnl  frtini  tlic  uiicient  (loiyplinmmcy.  in  ntiich  hcMm- 
gltfUioiis  drum  were  mixcil  wilhiiiil  regard  to  their  action  or  antatn^ni"")- 

ADRENALIN. 

Adrenalin  (auprarenin,  epinepbrin),  the  active  principle  of  the 
'cUIHVieQal  ^land.  is  also  u»d  occasionally  to  raise  blood-pressure  by  its 
fttntstltctin):  action  upon  the  (peripheral  blnod -vessel.'*  an<l  .'flight  stimulating 
action  upon  the  heart,  but  its  action  last«  only  from  one  to  two  minut^^ 
and  hence  it  is  of  little  value,  except  to  tide  over  a  sudden  failure  unld 
some  other  drug  can  becomi-  active. 

ERGOT. 

Ergot  has  been  recommended  by  some  writers  for  its  vasoconstriclor 
action  e.\erted  through  atinmlation  of  the  vasomotor  centre.  It  also  slimu- 
latea  the  v.^gal  rt-nlrt-.  (^i-onyn  and  Hendorsnn  have  founii  that  these  effect* 
are  very  uncertain  when  the  drug  is  given  by  mouth,  but  occur  quite  uni- 
formly when  it  i.-*  given  intravenously.  Since  this  is  rarely  nw-Ciwarj-,  the 
u«e  of  ergot  may  be  confined  to  patients  with  vasomotor  failure,  in  which, 
like  adrenalin,  it  is  used  as  a  last  resort. 


NITRITES  AN'D  XITROGI.YCF.RIN. 
PBEPARaTIONB.     {FHAHM.\<OP«:iAL,  V.  R.  P.) 

AinjI  nitrite  (oniyliA  nlirin),  »  liquid  contaitiinn  nboui  SO  pet  cent.  o(  amy!  nJIrit*. 
A\-cnise  dofc  0.2  ex..  3  minims  (inliiiW).  Usually  la  be  haii  in  iicarU.  each  pearl  coDlaio- 
ing  our  doae. 

Nitroglycerla  CH^ONO, 

1    . 
CHONO, 

CH,ONO, 
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in  Kold  in  lahlrte  of  varylns  mm,  usually  onp  tablet  cont^nine  iJg  Kt.  (O-S  mfC).  Ttow- 
er^r.  in  tubitt  tonii  tlie  iiitroglyceriii  is  liublu  la  iinder^  more  or  lots  rapid  deleriuntioii, 
Diid  ticnci:  nilminiiilntion  in  this  form  in  iiiirvliatitr.  li  ii  bml  ipvrn  iw  ipirilu*  )t1.V<vtyl><i 
nilrailii  (Kpiriliu  f>loGUiiiil.  ft  I  t>^r  pc'DI.  solution  of  nitta{g;lycerin  in  alcohol,  which  should 
be  frmlily  pwpiifwi  from  n  10  per  omiI.  stock  ■ulution.  Iiutitil  draw  0.05  c.c.  (1  minim), , 
incrraslnj;  if  nccrMuiry  I  minim  »l  a  limn. 

Sodii  nitri«  (iwniium  nilriie).  NbNO„  b  while  fu»ed  inuas.  verj-  iteliqueaoenl  and 
•lowly  l)pcaininit  o(i<liMH]  to  KKliuni  nitmie  on  ttxpcwun  to  the  lur,  thiM  bccoailng 
uariew.    Pom*  UOtMJ.l'J  Cm.  (gr.  i-ii). 

Thore  are  (il^o  SK-vernl  noti-phurinAcopceiul  »itriit««  which  iiiv  ^-ery 
satisfacton-.  Erythrol  tctranitrate,  CnjONO,-CUON(>,-CHONO,- 
CHjONO,,  has  about  T.h(>  same  action  as  nitroiKlyerin,  except  that  it  Acts 
more  slowly  (aflion  tasting  three  lo  four  hours).  Sold  as  tablets,  each  nm- 
taininK  -O-'l  (Im.  (t  gr.).  Done  one  or  two  tablets  every  four  to  six  hours. 
In  iho  raxes  in  which  the  writer  has  used  it  erythrol  Ictmnilrale  has  been 
vcr>-  efficient  and  satisfactorj'. 


UIN. 


UOURS 


ACTION   OF  THE   NITRITES. 

In  practical  therapy  lti«  nitrites  arc  drugs  of  great  importance.  In 
animale  they  are  fotui<i  to  act  upon  the  muscles  ami  nerves  of  the  blood- 
veHselfl  to  bring  ithoiit  nn  inrenw>  vafodiJatation,.  thereby  diminishing;  the 
rcsist'Uncv  to  blood  (low  and  lessening  the  resistance  to  the  action  of  llic 
heart.  As  far  aa  can  be  judged  from  the  studiei*  of  C).  Loeb,  they  do  not 
influence  the  vnsocoustrii-tors  of  the  coronary  arlcrics  unlcs.^  present  in 
concvutratiou  which  is  absoUitvly  toxic 
to  heart  mu.tcle.  G.  S.  Bond  has  found 
that  the  outHow  through  the  coronary 
veins  of  normal  dogs  is  ditcrcased  rather 
than  increased  by  nitroglycerin  and 
amy)  nitrite.  It  is  therefore  qufstion- 
able  whether  Ihew  drugs  ever  bring 
alK)ut  dilatation  of  the  coronary  arte- 
rioe.  as  has  been  supposed  from  th(>ir 
efficacy  in  angina  pectoris. 

The  relation  of  the  various  nitrites 
to  on«  another  a.-'    n-Kard.-"    rupiility 

of  action  is  shown  in  Fig.  1^13.  The  effect  of  amyl  nilrit«  »cUt  in  within 
a  minute  and  pa.sse.i  off  within  five  minutes;  that  of  nitroglyrerin  lasta 
from  about  the  sevenlh  to  the  twentieth  minute  afler  administration, 
tiodiuni  nitrite  from  the  fifteenth  to  the  thirty-fifth,  while  erjthrol  tetrani- 
tral«  Ijegins  lo  exert  an  effect  only  after  about  fifteen  m  ihiny  minutes, 
but  this  continues  for  three  to  four  hours. 

Ani)1  Nitrite. — Hewlett  tarn  reotintly  nutde  a  careful  climcal  Bludy  of  tlie  effccU  of 
amyl  nltrilr  inhnlnlion,  nnd  fotini),  U)  *n  immciliatc  fkll  of  tupxitnid  prw- 
tun,  at-enixv  V.i  [nni.  IIjc.  Ustin^  Ina  Ihun  forty  MyximJH.  and  iiccom|>anied  by  a  luaa 
fall  of  minimiU  pmnurv  nnd  on  inen-jur  of  puW-rulc.  ThU  ia  followed  tiy  »  ■  «  e  o  a  d* 
a  ry  riki-  (nlimii  2^  n>m.)  of  maxiinn]  |>rc^<in.>  lo  conslilerahly  abovio  thporiicinnl  height, 
accoltiptuiieil  iiy  u  Imt  iniulu'd  rise  of  the  miiiinLal  pnuBUn*  ami  by  a  tvtum  of  pulnomtc 
to  Ihn  nntmal,  TTiix'  rhanjrni  in  blooH-prr'iuiiirr  corir*pon<l  loan  iticrcaoed  »yit- 
lolle  output  and  incr^-.n-v^l  force  of  hcarl<t>val  (nugOMiRlor  effccll,  and  Hpnli-tl  wua 
able  lo  NV  with  the  fluDro9C<)))c  Ihnt.  "ns  the  n«lion  i>f  ihe  beul  •loii«d  down  the  cxcur- 


Fio.  133- — I^ITteu  of  ilmc*  of  tli*  aiiTitt 

reprvtvnuiite  l\^f  nniiihai  tif  II#«1«U  mini  Hau 
Ihrn.)     .UfiV,  Diinum. 
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Biutia  of  tlio  lefl  vpniriclc  brranic  wider  by  onr-hult  npiiiuiwti*,  but  ilie.v  soon  n>tume(l  lo 
tKimiul."  In  odicr  words,  bwiilea  ln-itiK  a  MiwHliUior  nrayl  nitrite  in  u  very 
activ«  cardiac  ilimuliint,  moiv  rapid  ilmn  uiiy  except  (wirpnalin,  Thp*c 
Tiudiu^  aceurd  well  with  the  rmiilin  of  Camcnrn  on  lio^  tliat  nitn)Kly'-'*^^n  both 
incrcuKcH  cardiac  uiitpul  nod  cardiac  tonlcily  tn  s  markod  <lcgn«. 
Relaxation  of  ihn  itoripbirnl  hlood-vnwJn  umlfrr  liii?  iiilluunot:  of  iLu  uniyl  nflritr.  a«  shown 
by  tlw  plethvMnut-rttpli.  man  present  tliroiiKlioiil.  nil  Ilirwi^U'a  cxpcrinirnia  in  •pile  of  Ibe 
poriiliar  variations  iif  blooil'pnwiun?.  T\m  vuaixlilatallon  t«sehe«  IIjh  inaxiiniini  uillun 
llie  finsl  niinule  and  very  HnLdunlly  Kuluiilcs  nficr  the  »ccond.  but  a  (lelinili-  pfft*!  in  still 
noticeable  ton  or  IwtItc  iniiiiitai  after.  In  older  pcnu>n»  ilcttlrll  fnniid  that  the  piiinr- 
rat«  oiUm  liid  not  change,  probotbly  wing  la  Ibc  atuence  of  the  luutc  adivily  of  the  vugu«. 

The  rolIowinK  represent  U-pical  pffeeta  in  normal  men  its  obtained  in 
the  very  ciuvful  cUiucul  investigations  of  Hewlett  and  ^tatthew. 


Avfrstfe 
foUuB.P. 

Jfaximal 
tall 

Duntka. 

2n 

2S 
32 
35 
35 

1  raia. 
ii  inin. 
H  miiL. 
23inin. 
lOaraiA. 

lOmfa). 

ihr. 

Sodium  or  potflMiiiiiii  nitrate  .li  Om.  (kt-  tj)  ■ .       6  mm. 

Erytlunl  tetnuiitrate  .03-.0d  Cm.  (gr.  f-i) G}  mill. 

Manihd  telnutitmc«  .06  Gm.  (gr.  i) 12 

Nltro£l}<«rln. — .Vx  to  nitroi^lycorin,  thcrd  in  tretncndoiw  %'ariation  in  ita  effects  upon 
tiUhnnt  Individuals,  A.  Loeb  havtnc  i«porti?d  a  caae  of  collapw  aft«<r  O.G  mg.  (tig  gr.), 
wbaeu  ).  SUwnrt  luw  Kiveo  20  gniiuii  a  day  to  a  lingle  pntieiil. 

In  «onic  caae-H  it  ia  impOMtiblo  io  obtain  n  fall  of  prmsuro  with  any  or<l!Dary  iloaM. 
The  wrilor'n  enperii'nte  agrees  wilb  that  of  Mattliew.  tliat  ibe  effects  are  often  bckiiig  in 
caM«  of  nephritia  in  which  high  blnod-pmuiim  ha^  pcniiiitnd  for  som^  tinic.  To  tiiis  roi^t 
alao  bo  a<liled  a  certain  Kruup  of  artifrioiielerotica  in  wlucb  Uie  renal  syriiptonis  do  not  pre- 
dominnlv.  aUhongJi  it  ii  pnssibtr  that  nrlRrioMlcmtic  changes  inay  b«  pn^^vnt  in  ibr  kidney. 

In  Prof.  J.  ().  Hirschf elder's  wards  it  was  customary  to  begin  with  a 
dose  of  )  gtt.  (^  C.C.,  i  minim)  every  half  hour,  inercnaing  1  gtt.  at  every 
third  dose  until  palpitation,  headache,  or  buzzing  in  the  ears  warned  that 
the  phyaioloKieal  limit  had  been  reached.  The  noxl  tlow  was  then  omitted 
and  a  i>ermanent  dosage  of  1  gtt.  less  than  the  dose  la^t  given  wa^  then 
kept  up.  In  some  oases  as  mneh  as  I  e.e.  (1.^  minims)  nf  the  I  ))er  («nt. 
snlution  wa.i  given  every  half  hour  with  only  the  mildest  subjective  symp- 
toms, the  average  permanent  dose  being  0.3  to  0.0  c.c.  (.j  to  10  minims). 
The  effeet  of  thew;  <io)<C!<  is  very  variable. 

Effect  on  the  Circulation.— A  fall  in  minimal  blood-pressure  is  the 
most  con^HJit,  Ufiually  iierotn pained  by  a  rise  in  pulsw-preswurc,  and  the 
maxima]  pressure  sometimes  rising,  sometimes  falling.  Hewlett  thinks  that 
there  is  combined  dilatation  of  the  bluod-vosseU  and  increawd  sy.Ktolic  out- 
put of  the  heart.  In  a  series  of  observations  upon  the  fluetuations  of  blood- 
pressure  after  the  ftdniini.Htration  of  these  drufts,  made  with  the  Erlanger 
apparatus  iride[«'ndently  of  and  some  yeara  before  those  of  Hewlett,  the 
writer  had  noticed  effects  quit*  similar  to  those  above  mentioned.  There 
Beema  no  iloubt,  then-fore,  that,  as  '•tixtvtl  by  Hewlett,  the  beneficial  effects 
of  the  nitrites  in  man  are  due  to  something  more  than  a  nmplc  vasodilata- 
tion, and  indeed  it  is  poseiblc  that  the  latter  may  play  often  even  a  minor 
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rtle.  Certain  it  b  that  in  many  cases  they  are  id<Mil  drugs  to  relieve  the  work 
of  thtf  hfjirt  ovi*r  nhorl  pcrioil-s  whon  tho  blood-pressure  is  not  almftdy  too 
low  to  admit  of  iheir  use.  However,  it  must  hv  borne  in  mind  tbnt  indi- 
viduul  suMn-ptibilitit^  vary,  and  the  patient  should  be  tested  with  amyl 
nitrite,  whose  effects  can  bo  controlled,  before  any  other  nitrite  should  bej 
given.  Wiieii  ii.-tcd  ovi-r  long  periods  of  lime,  moreover,  the  production:.' 
of  metha^moKlobin  in  the  blood  may  be  brought  on  (shown  by  the  spectro- 
seojw,  or  liy  ii  choeoliite  tint  in  the  blood),  which  is  distiactly  harmful  and 
a  sign  for  immediately  stopping  the  u-'«c  of  the  drug. 


POTASSIUM    IODIDE. 

Potussium  iodide  is  the  drug  which  is  most  widely  used  in  the  treat- 
ment of  all  forms  of  artcriosclcroais,  and  tliu  clinical  results  are 
so  definite  «s  to  render  its  usefulness  pertain.  The  manner  in  which  it 
e.xerta  this  lienefieial  action  is,  however,  much  lesj*  definitely  known.  It 
was  at  first  supposed  by  Fotain  and  others  to  lower  the  blood-presaure  by 
some  direct  action  upon  the  vjisoniotor  or  cardiac  mechnnUms,  but  this 
action  is  slight  if  any,  and  the  writer  does  not  recall  over  having  seen  high 
blood -pressure  depre»»e<l  by  potassium  iodide  without  the  intervention  of 
some  other  factor.  It  was  then  sup|K)fied  to  have  some  effect  in  diminish- 
ing the  vi.tcosity  of  the  blood,  jis  was  claimed  by  Olfried  Miiller  ftn<l  Inada 
in  Romberg's  clinic.  A  careful  pcrsual  of  their  statistics  shows  that  the 
results  were  absolutely  negative  in  about  half  of  their  caties  and  within  the 
limits  of  observatiomd  error  in  the  others.  Determann.  who  repeated  their 
experiments,  found  the  effect  upon  viscosity  entirely  negative. 

It  was  then  claimed  by  Konmyi  and  others  that  potassium  iodide  pre- 
vented the  pro<luctinn  of  adrenalin  arte  no  necrosis,  but  this  claim  also  fell 
to  the  ground  when  tested  upon  u  very  large  series  of  animals  by  Leo  Loeb 
and  Gilhens. 

The  phitrmticologieitl  action  of  potassium  iodide  is  therefore  still  to 
be  classed  among  those  mysterious  actions  termed  "alterative." 

SoiDi-  liKht  is  tlirun'ii  uiioa  the  acljon  of  poUuaiinn  locliiie  by  ihe  reo^nt  xtiidim  of 
Collins  anil  Sni-liH  :ii>tl  l.<>nK?i>(io  ii[iuii  l)ie  ntfcular  cbanicta  dtie  to  vyphLlis.  Thi^w  oh- 
nerviMii  obtaiiiril  »  pooiliit'  \^'uBsrritiuiiii  rtaclion  in  many  cum  of  nurUc  inBUlTicieiicy 
in  irliich  Ihrtr  nui  no  ottipr  ttRn  of  active  luetic  lesion.  In  Ibcw  caur*  mill  bUo  in  nimpio 
srterirwclcfostH  uf  tiivirc  oriciii.  tlic  iioiuHsiiiiii  iudiik-  pnilMitily  faciliiatoti  the  ttrmovHl  of 
thi-  luelic  cxuilulionn  nml  Ihus  <limimiliL-ti  Ihv  ill  rffrctii  «f  the  BrtcnDl  lisioii.  Thin  mouldl 
4ix|ilnin  why  no  nriion  ena  he  ilrlectnl  njxin  ihc  iienlihy  ^yvsct  or  ii])oii  the  niccliknicalj 
tACtuni  ill  tlic  rircululiuii. 

It  must  be  admitted  thiit  the  mode  of  action  is  entirely  unknown:  but.  on 
tlie  other  hand,  administration  of  pota.'tHium  iodide  does  lessen  the  symp- 
totas  of  stciiucardia  aiul  other  painful  and  disagreeable  symptoms  in  many 
eases  of  arteriosclerosis,  and  may  even  cause  them  to  disappear  |iermanently. 
It  may  therefnre  be  adminislered  with  advantage  in  all  ea-ics  in  which  the 
above-mentioned  symptoms  arise  or  even  where  they  are  threatened. 

Poia-sxium  iodide  is  Iwst  given  after  meats  in  large  amounts  (half 
^assful  or  glassful)  of  water  or  milk.  The  unpleasant  taste  may  be  dis- 
gubed  by  a  little  sherry,  elixir  of  cuhHaya,  or  gentian.  Doise  potass,  iodi 
0,3  lo  2.0  fim.  (gr.  v  to  xxx)  (reached  by  increasing  doses). 
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When  not  well  bornp  by  the  xtomach  or  when  the  heart  i»  very  weuk, 
sodium  iodide,  the  ludizvd  fatty  acid  "iodipin,"  or  new  iodised  organic 
acid  "aajodin"  may  be  substituted.  Their  actioD  does  not  seem  to  differ 
much  from  that  of  potassium  iudide. 

I'OTASSIUH  THIOCVANATE. 

AnutliM  (Ini|;  which  tta<l»  to  louer  (be  bloud-prt-Mure  gmtly  \»  iwlOBxium  thiocj-A- 
iwtr  (KCNS).  Thd  UK  »{ thii  ilrug  lu  ii  wilativp  to  Ihc  nprvoiu  ayntcm  vaa  firel  Hiifu[ip«tcd 
by  W.  Paiili  (1903).  who  bolipvcd  fhal  hn  obtniiieil  pome  onc«lleiil  iwtTilta  in  eleven  urtcrio- 
■ticrolics  iind  in  two  ciweii  of  heart  faiiuav  It  wub  iiwhI  more  corcfvilly  by  J.  I'ul  (IflOA), 
nho  nrilc*:  "1  havr  br^n  ni>)r  In  obtain  a  iii>n<i  rffrrrt  from  thiorynnalo  pntpnralloM  In 
Ktitii!  cuoGs  in  which  even  |K)tastiiiJiii  ioiiiilc  wax  uittioiil  cITcct.  Thin  cyaiiatc  often  grail- 
ually  nductv  n  hiRh  hlooil-prrHure,  hul  often  brici);!!  on  (symptom «  of  intox* 
icalion  in  arWriosclcfoiiot,  cspecinlly  in  ihowe  with  renal  comiilicalioiw.  niece  loxic 
►ytnptoniH  ore  e  r  y  t  h  c  ni  u  t  a  mid  mental  c  o  n  f  u  a  i  o  ii ,  which  (lisni>|iror.  n*  1 
have  foimij.  when  the  Ihiocyatintr  ia  kfl  olT  ami  oiiiuni  given.  .  .  .  DiiirvCin  anil  jixlitle  or 
thiocyniuit«  are  of  value  (in  va«on)o(or  crisea)  only  when  adniinisWred  ovec  loug  period*." 
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VI. 

GYMNASTICS  AND  HYDROTHERAPY. 

GYMNASTICS. 

FUNDAMENTAL    PRINCIPLES. 

During  recent  years  gymnastic  exercises  have  come  to  play  a  major 
rftle  in  the  treatment  of  cardiac  diseases.  Although  this  treatment  was 
introduced  empirically,  its  physiological  basis  is  found  in  the  fact,  shown 
by  Frank  and  Hirschfelder,  that  a  strain  upon  the  ventricles  which  does 
not  exhaust  them  tends  to  act  as  a  stimulus  which  gives  rise  to  more  forci- 
ble contractions,  increases  their  tonicity,  and  causes  the  residual  blood 
(and  hence  the  dilatation)  to  decrease.  The  guiding  principle  is  further 
given  by  the  experimental  evidence  produced  by  these  writers,  that  when 
the  strain  was  excessive  it  had  the  opposite  effect,  and  caused  weakening 
of  the  contractions,  diminished  tonicity,  and  dilatation  of  the  heart.  (See 
Fig.  119,  page  136.) 

In  dealing  with  normal  individuals  it  is  observed  that  the  strengthen- 
ing of  every  normal  individual,  the  training  of  every  athlete  or  laborer  con- 
sists in  the  habituation  of  the  body,  and  particularly  of  the  heart,  to  gradu' 
ally  increasing  muscular  effort  and  exercises.  (See  page  198.)  To  a  great 
extent,  as  has  been  seen,  page  129,  this  consists  in  securing  a  greater  increase 
in  output  of  blood  at  each  beat  without  calling  upon  any  of  the  accessory 
nervous  mechanism  to  bring  this  about.  Such  exercises  have  also  been 
used  with  great  success  in  the  treatment  of  patients  with  heart  failure.  It 
stands  to  reason  that  they  should  not  be  used  at  once  when  the  patient  is 
brought  in  with  an  acute  heart  failure;  but  after  a  sufficiently  long  period 
of  rest,  when  the  acute  condition  has  passed  off  and  he  can  sit  up  in  bed 
without  discomfort,  a  few  of  the  mildest  arm  movements  may  be  begun 
with  great  advantage.  It  is  often  better  to  train  the  patient  by  a  few  mild 
passive  or  resisted  movements  while  he  is  still  in  bed  than  to  subject 
him  at  once  to  the  strain  of  getting  up  for  an  hour  or  so  after  his  sojourn 
in  bed.  Moreover,  many  other  muscles  may  l>e  kept  in  tone,  the  blood- 
vessels in  the  muscles  may  be  kept  dilated,  and  the  resistance  to  blood 
flow  may  thus  be  diminished. 

SYSTEMS    OF    EXERCISE. 

In  accordance  with  these  facts  several  systems  of  exercises  have  been 
developed  for  assisting  in  the  training  of  the  heart.  In  all  of  them  the  cru- 
cial point  lies  in  the  avoidance  of  the  slightest  fatigue,  holding  of  the  breath, 
or  increased  breathing.  Hence  the  actual  result  obtained  depends  more 
upon  the  vigilance  and  intelligence  of  the  physician,  nurse,  or  attendant 
who  supervises  the  exercises  than  upon  the  exercises  themselves. 
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In  fiencral  the  pxercifies  may  be  divided  into  four  clnssca: 

(1)  Pa^wivo  inovoments. 

(2)  OontractiuQ  of  antagonistic  muscles. 

(3)  Resisted  nioveinents. 

(4)  Mccliatiicfd   gjniiia^ilics. 

Passive  Mo>cmcnls. — These  arc-  the  mildest  pos»bIc  formi!  of  exercise. 
The  nttcndiint  grusp;«  ttif  linlieiit  by  the  hands  or  feet  and  moves  the^e 
members  (gently  and  slowly  alx)Ut,  while  tlie  patient  tiiuk«s  uo  efTorl  at 
contraction  n'hatvvcr.  Such  movvments'huve  the  effect  of  increasing 
the  circulation  of  lymph,  the  abBorption  of  cedcma.  and,  to  a. 
certain  extent  also,  of  increasing  the  nipidity  of  blood  flow.  It  is  impor- 
tant to  avoid  all  exercises  in  which  the  arms  are  raised  high  above  the 
head,  since  this  hydro-itatically  Increa-ses  the  pressure  iu  the  vena  cava  and 
may  cause  momentar>-  dilatation  of  the  heart. 

The  following  exercises  or  modifications  of  them  may  be  carried  out 
while  the  patient  ii«  still  tn  bed,  provided  the  greatest  precaution  is  used 
in  their  execution. 

(I)  Aral*  horiiontnl.  lo  ihn  front  and  buck  (n  thp  IJnr  of  ttic^  fthouldera. 

(3)  Arms  horixonlsl  in  line  of  Hhoulders,  tlionce  iluwri  lu  t1i«  eidw  of  the  tiod}'. 
(!))  Ami*  horiioatol,  lieacribe  i^jr^lm  u-ith  hand*. 

(4)  Amw  vflrticslly  dvpandmi  at  nidi-n,  flex  anil  rxicnd  elbows. 

(5)  Amm  depeudeiit  ui  sidM.  proiiuiv  auil  nupiimte  ulMmuvel}-. 

(II)  Clinch  nnil  op<-n  tittn. 

(7)  JA^ta  HlraiKhi.  abiliict;  ihcn  oddiict  thijtliH. 

(S)  Flex  And  I'xit'nd  knw  at  Hide  of  couch,  never  nuviiig  knee  above  level  of  body. 

(It)  Flex  and  <^xt«rLd  (out  Ht  aiikl^joiiil. 

(10)  Kotnlc  Ihislui  inlpmally  nnd  cxtcmilly.        t 

(11)  Bxecutr  «maU  circlea  with  feet  without  ralslnx  tbem  mora  than  ono  foot;  leica 

•trnigliC. 

Contraction  of  Antagonistic  Muscles. — Subxtanlially  the  same  exercises 
may  be  carried  out  by  allowing  the  patient  himself  slowly  and  simultane- 
ously to  contract  both  the  niuaeles  concerned  in  the  inovenient  and  tiiose 
which  antaRoniie  them, — i.e..  biceps  and  triceps,  flexors  and  extensors  of 
wrist,  ftc.  In  thi.-"  way  little  movement  is  nia<ie,  the  pul.*«'-rate  Li  .slowed 
rather  than  accelerated,  and  yet  a  good  deal  of  energy  may  be  expended. 
The  blood -pnrssu re  i.s  raised,  however.  If  the  patient  can  be  trained  to 
avoid  all  difficulty  in  breathing  and  all  discomfort,  a  good  deal  of  improve- 
ment in  ninscular  strength  and  in  cardiac  tonicity  may  be  obtained  by 
this  method.  Its  main  drawback  ties  in  the  fact  that  the  intensity  of  tlie 
exercise  is  controlled  not  by  the  attendant  but  by  the  patient,  and  that 
the  latter  is  most  likely  to  do  more  than  is  iKiue&eial. 

KEi<ISTEt>    MOVKMESTS,       (SrCUOlT   MOVEMEKT-I.) 

Probably  the  most  widely  usetl  of  all  the  cardiac  g)*'''"*^''*^  *re  the 
passive  movements  introduced  by  August  Sehott  of  Nauheim.  These  are 
generally  used  in  connection  with  the  Nauheim  baths.  This  combination 
is  particularly  advantageous  and  permits  at  once  of  all  the  advantages 
of  mild  exercise,  of  baths,  of  rest  and  stimulation  to  slctrp,  of  psychic 
sedative,  and  of  the  psychic  suggestion  to  the  patient  that  a  great  deal  is 
being  done  and  a  grvat  effort  is  being  made  for  his  welfare. 
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The  Srhott  movements  consist  of  practjcally  the  exercises  described 
above  carried  out  by  tliv  pati«nt  himsL-U,  bui  wit)t  an  attondimt  who  makes 
a  !*light  retdatance  to  each  movement.  The  rosistancc  should  be  just  enou^ 
to  pncvont  tho  movi-mt-nt  from  being  niiidt-  rapidly,  and  al  no  lime  should 
it  caiiso  the  patient  any  apparent  effort  or  increaa;  his  respirations.  Each 
day  the  restslatiro  may  be  incrcastd  sli|(htl>-,  *o  that  in  «  short  time  the 
patient  may  be  doing  a  good  deal  of  work  without  realizing  it.  In  «xe- 
cutin)!  the  re«i(itanc4>  tho  attendant'^  mind  is  kept  fixed  upon  the  eondition 
of  tho  patient,  and  he  is  consequently  more  likely  to  notice  ovor-cxcrlioa 
in  the  latter  than  if  he  were  merely  supposed  to  watch  bim  without  doing 
anything  himself,  lii  carrying  out  tliv  Scholt  movements  tlm  following 
rulcii  are  prescribed.' 

Prccaulloni  for  Schoit  Encrcixe*. — (I)  Ench  tnorcmoat  U  to  be  iwrformcd  alawlf 
and  At  unitunii  niiv. 

<2)  No  inovcraent  in  to  b«  ivjieitii.'d  Ivnoe  in  auoccMJon  in  t]ie  name  limb  or  group 
of  inuscl«n. 

(3)  Eacb  ainKle  or  ruiiilnntd  inuvi-nitMiL  in  to  be  foUoiniil  by  no  iiitfrval  u(  rvsl. 

(4)  Thn  movement*  .ire  not  to  be  nilowed  lo  accclcrnle  the 
palleui'a  broaihinc,  tinil  Ibe  operator  muni,  watcli  the  face  for  the  »lijchu«t 
imUc4ili(iiut  of  {a)  (liUlatioo  uf  llie  auiilrilii,  (A)  ilraning  oT  the  oomcre  <if  lliu  muutb,  {,<) 
duakindn  or  pallor  of  Ib«  ehwk*  or  Hpa.  <rf)  ynwning;.  (()  HWmitiniE.   If)  pnlpltstion. 

(3)  Till?  U|>]ieunuice  of  anj  one  uf  the  above  iiifrnii  of  dititmM  sbuuld  be  the  idpial 
tor  iminisli.'vtcly  inictruptini!  tlie  movptiieut  ill  procem  of  rxtviition.  ntid  for  either  wip- 
ponin^  the  linib  wbieli  ig  bcinji  moved  or  allowinK  ii  lo  wibeide  into  a  slate  of  rort. 

(6)  The  poti«nt  miiitl  be  di  reeled  to  bri-athe  regularly  nnd 
unintomipteiily.  and.  tihould  hn  find  nay  difficulty  in  doin^  *o,  or  for  nny  ntaaOD 
■how  a  tendency  lo  hold  Ills  bn-ulh.  he  niusl  be  iuatrticted  to  contiDue,  counting  in  a 
nhlnper  throughout  thn  proftreM  of  ench  inovMOpnl. 

(7)  No  limb  or  portion  of  the  Ijoily  of  (he  patient  is  lo  be  so  conKtticted  its  to  coinprcM 
the  veawts  and  check  the  flow  of  blood. 


Schott  Exercises. — The  following  is  a  list  of  Schott  exercises  in  the 
ord«r  in  which  thvy  arc  given.  The  riMtstance  in  moderate  and  steady,  the 
operator's  hand  always  being  applied  upon  the  surface  of  the  extremity 
toward  which  the  movement  in  made,  even  if  that  entail*  gliding  around 
it  gently  during  the  mo%'crocnt.  Usually  the  operator's  hand  is  at  one  aide 
of  the  patient'tj  limb  at  one  phase  of  the  exercise  and  at  the  opposite  when 
tho  movement  is  reversed. 

1.  Arms  exieiideii  in  front,  palnu  fadng  eaeb  oilier.  The  uperaior'ii  palmi  mi  upon 
the  hnckii  <if  ibc  patient'^  hanib.  Pnlient'*  arm*  carried  bnckirard  to  tine  of  f>hniildcrH, 
the  nio\Tinctit  Iw'inK  ccnily  rcsiBted  by  operator  (Fi^.  I^),  The  operator**  palnut  utp  tlien 
RBtetl  ii^Dit  (luBL-  uf  tlu'  pMlienl,  and  the  return  of  the  acnw  in  front  of  the  cheat  in  re- 
«is1«d. 

3.  One  arm  at  side,  elbow-JoBDt  fined  upmid  to  alioulder,  ibea  extcmled  to  original 
pmaiMMU 

3.  Arms  at  sjde,  raistd  outward  till  thuntbs  meet  owr  ihe  head,  then  brought  bncfc 
to  Ibe  originid  posilion. 

4.  ITandii  nt  level  of  pelvis  in  midline,  Rngun  •1i)chlly  flexed.  Aniw  raiaed  lo  tfae 
TBrtcot  of  the  hea<l,  then  back. 

5.  Arm*  at  aidn.  then  raised  fonrard  in  pamllel  planta  until  they  are  vertical,  then 
movtd  baek.  T>ie  hand  of  ihfr  operator  iniist  glide  around  Ibe  wriat  so  ttial  it  i*  always 
ap[died  U>  aulagmiixe  the  movmieiii. 
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7.  Tnink  roiatnd  without  movanenl  o(  t)ii.'  f««t.    Opcrslor  cxerU  remrtiince  aeaiut 
tl'ie  alioultttMs. 


fm.  IM^^IcbCiIt naiital movunaiU.  Otodjfidl f ram W. Betty Tliuina.)  TtiBnitmxUiK'aliATidi Arcludi- 
e&ivd  ja  btftck;  tha  ilinciliun  of  thsmoviiiih«ntRittl4l>ylhop>ti«btBtiiiti(ainibx(liB  black  jurfiwv. 


S.  Truuk  QextKt  lal<^nilly,  finit  to  our  iiiile  tlii-n  to  thu  ullirr,  lliu  tnoveuicnl  beitif;  ao- 
tA^nixcd  b)' roiiiitiincc  appliod  in  llic  aniUa,  (hr  nprrator's  otlicr  hand  rMtiDg  ou  the  hip. 
0.  Hnvvnifnit  lik«  No.  2;  Cuts  cliuclied. 

10.  Stuue,  but  ptUmiu'  surface  of  fist  turned  outvrnnl. 

11.  Arm  cxtnndrd  from  hide,  pului  clovn,  nktatnl  forwnrdH  iind  upn-unin  describing 
aaenuciTCle  until  it  Is  rauml  vucticully  olons  nidt-  of  the  ear.   The  mowment  is  then  revere«L 
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12.  Arras  at  sides,  palms  inward,  moved  upwards  and  backwards  in  parallel  planes. 

13.  Patient  rests  one  hand  on  chair  or  table,  raises  koee  to  horizontal,  flexing  at  hip 
and  knee. 

14.  With  one  hand  resting  on  table,  patient  swings  extended  leg  Torward  and  back- 
ward from  the  hip-joint. 

15.  nesting  with  both  hands  on  chair  in  front,  raises  foot  by  flexing  knee  without 
movement  at  hip. 

16.  Heating  one  hand  on  chair  at  side,  patient  swings  apposite  extended  leg  out- 
ward from  hip-joint,  then  returns  to  normal. 

17.  Arms  rotated  outwards  and  inwards  from  shoulder-joint,  operator  grasping  the 
metaca.rpal  portion  of  the  hand. 

18.  Wrist-joint  flexed  and  extended. 

IB.  Ankles  dorsofiexed  and  extended  alternately. 

When  these  precautions  are  taken  the  exercises  have  an  excellent 
effect  in  a  considerable  number  of  cases,  bringing  about  relief  of  the  dilata- 
tion and  more  or  less  immediate  improvement  {increased  tonicity).  An 
example  of  this  is  shown  in  Fig.  135,  illustrating  the  diminution  in  the 
cardiac  shadow  under  the  X-ray  after 
a  very  few  resisted  movements.  On 
the  other  hand,  there  is  the  greatest 
danger  that  the  treatment  will  be  ap- 
plied in  cases  where  it  could  not  have 
been  expected  to  do  good  and  where 
it  actually  does  harm,  producing  over- 
strain and  decreased  tonicity  of  the 
cardiac  muscle, 

MECHANOGVMNASTICS. 

Movements  may  also  be  carried 
out  by  means  of  the  elaborate  and 
ingenious  apparatus  devised  by  Z  an  - 
d  e  r  for  regulating  them  in  direction 
and  intensity.  In  these  exercises  the 
movements  are  semi-passive,  being 
determined  to  a  great  extent  and  car- 
ried on  by  the  apparatus.  Hence  it 
becomes    more    difficult    to    control 

them  accurately  than  is  the  case  with  the  resistance  movements.  It  is 
unquestionable  that  excellent  results  have  been  obtained  by  this  method, 
especially  in  cases  where  there  is  mild  dilatation  but  no  serious  heart 
lesion;  but  it  is  certain  that  the  limits  of  the  patient's  strength  are  too 
readily  overstepped;  and  equally  certain  that,  in  the  large  institutions 
where  this  is  carried  out,  the  superintendents  usually  pay  so  little  atten- 
tion to  the  individual  patient  that  these  exercises  very  frequently  do  dis- 
tinct harm. 


Fio.  135.  —  OrthoiliBgrBphic  outlios  «f  a 
patient  with  dilated  tieart.  ^honiaB  the  elTect  of 
Schott  maveiaenti>.  (AlUr  W.  BciLy  Thorne.) 
Solid  liDB.  oulltne  before  treatmeat;  brakeo  liae, 
outline  after  reaieted  movemeaU. 


WALKING    AND    CLIMBING. 


The  question  of  walking  involves  not  only  an  important  form  of  exer- 
cise treatment  but  also  the  regulation  of  the  convalescent's  daily  life.  As 
has  been  stated  above,  walking  up  and  down  stairs  frequently  introduces 
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the  greatest  .itrain  upon  the  patient'fl  hpart.    11  i-t  moiit  important  that  this 
Htrain  should  bo  minimized.    Thit;  may  be  done  by  cuu^ing  htm  to  rci'l  upon 
each  step  long  enouf;h  lo  count  five,  ten,  or  twenty,  thus  injuring  him  against 
hurry  uud  bf«athle«8ne>»  (J.  O.  Hlrschfvldvr).    Another  method  which  hai 
been  found  useful  waa  suKgeated  by  the  writer's  wife  while  climbinfi  moun- 
tains in  the  Sierra  Xcvada-s.    She  notirvd  that  she  eould  ciimb  quile  steadily 
up  the  Btecpcfit  trails  provided  she  took  a  deep  or  normal  inspiratioa  each 
time  the  same  foot  touelieil  the  grouml.    In  liiia  way  a  relation  was  estab- 
lished between  speed  and  respiration,  the  former  waa  regulated  by  the 
latter,  and  a  certain  balance  maintained  between  the  rat«  at  which  oxygen 
wu^  used  up  and  that  ul  which  it  wax  supplied.     As  the  pulsc-ralc  is  often 
yrame  definite  multiple  of  the  respiratory  rate,  this  procedure  also  tends  to 
rwgulale  the  former.    This  rhythm  is  one  which  is  very  satisfactory  for 
patients  with  heart  disease.     It  is  Teadily  acquired,  and,  having  once 
rbeeomc  habitual,  doct>  much,  automatically,  to  keep  the  patient  within  his 
^hysiulogical  limits,  thus  enhancing  the  beneficial  effect  of  the  exercise 
while  e«tiihli.«hiiiK  a  snfegurird  again.tt  overstrain. 

Oertel's  Mountain  Climbing. — Long  walks  and  mountain  climb- 
i  og  were  introduced  as  an  after-treatment  in  cardiac  disease  by  Oertel . 
Oertel  found  that  patients  convalescent  from  heart  failure,  and  Ci^pecially 
those  sufTering  from  fatty  infiltration  of  the  heart,  were  much  benefited 
by  long  walks  taken  slowly,  interntpt^'d  by  freijiienl  I'e^t.'^.  Walks  along 
gradually  sloping  paths  in  the  mountains  were  most  iK'neficiul,  and  in  fact 
became  a  feature  of  the  method.  This  is  designed,  however,  only  to  put 
the  finishing  touches  upon  the  treatment,  and  to  fit  the  patient  whose  heart 
is  already  in  good  working  order  for  the  more  strenuous  life  to  bo  pursued 
after  his  discharge. 

CIIOII'K    OK    EXERCISE. 

As  regards  the  choice  and  use  of  t^crci.*!.'  in  Ircntment.  the  following 
general  principles  may  be  laid  down: 

(1)  No  exercise  should  l>e  l>egun  until  the  patient  hast  Ijeen  under 
observation  for  a  few  days,  so  that  his  general  condition  is  thoroughly 
understooil. 

(2)  If  the  patient  is  not  improving  under  absolute  nrst,  exercises 
would  only  increase  the  work  imposed  upon  the  heart  and  would  do  harm. 

(3)  If  the  patient  has  improved  under  nl>solut«  rp.'*l,  he  may  Iw  given 
one  or  two  passive  movements  (each  carried  out  five  or  ten  limes)  two  or 
three  times  a  day,  and  the  exercises  very  carefully  increased  in  number 
and  intensity  each  day  Iwfore  allowing  him  to  get  out  of  Ix'd.  Even  a  few 
mild  resisted  arm  exercises  may  be  tried,  bearing  in  mind  the  same  princi- 
ples, for  it  must  Ik-  rememlien-d  that  the  patient  may  obtain  mueh  more 
complete  and  immediate  rest  after  these  exercises  while  in  bed  than  when 
out  of  it,  and  al.4o  that  he  is  not  at  the  same  time  subjected  to  the  strain 
of  standing.' 

'  The  rrUtivc  mildnew  of  »uch  exeitiiwi  in  palicnU  still  bpd-rittilm  U  *een  lii  ttw 
fact  ilmt  their  piils^rftU  and  mpiMtion  rMum  at  once  to  nnrmnl  on  cnaation  of  the  cxer> 
ciae.  PhjuLulogi cully,  to  exerclev  iii  the  liurisonial  poHttir«  incrpa«(«  lh«  syeloljc  output 
motv  nnd  chiuigca  the  pul««-rate  lets  thun  in  the  erect  paiturv  lErlongvr  and  Houktrr). 
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Onee  out  of  bed  the  patient  ehould  at  first  be  Riven  a  day  or  two  of 
couiplvle  rc.-<l  lo  Accommodut«  htnisclf  to  the  new  jioititton.  Then  he  may 
be  allowed  to  beein  gradually  u-ith  a  few  of  the  resUtcd  movementH,  if  a 
comiMitent  atiendani  or  phynirian  can  supervTse  them;  if  thii*  in  not  avail-j 
able,  he  may  be  nllowed  to  practise  a  few  exerclsi-s  in  contracting  antaso-^ 
nUtie  mwscles  (Sftlbrtthemmungsbt-wppinceii),  at  first  under  the  direction 
of  the  phy^c'ian.  later  under  the  observation  uf  a  skilled  attendant,  or  of  aonic 
reliable  member  of  the  family  who  has  been  carefully  infttnicted  in  the  pre- 
cjiutiona  given  nbove.    About  this  stage  the  bath  treatment  itiuy  be  Ijegun., 

(4)  Mechanical  g>-iiiiiastic8  (with  the  Zander  apparatus  or  modifica-' 
tions  thereofl  can  be  recommended  only  when  8uper\'i8ed  by  persons  of 
great  experience  and  excellent  judgment. 

Training  at  Euid  of  Treatment. — (A)  When  the  patient  baa  recovered 
somewhat,  but  not  sufficiently  lo  witlistjiml  the  w-ear  and  tear  of  daily 
life,  he  should  be  encouraged  to  take  short  walks,  gradually  lengthening 
the  »pacc  eovered,  at  first  about  the  hospital  grounds,  hiter  about  the 
city  or  countrj',  keeping  recorils  of  the  distance  traversed  each  day.  He 
may  then  be  allowed  to  walk  up  hill.  Pari  pa»«u  with  this  the  reM-ited 
or  antagoniiicd  movements  and  the  baths  shoul<i  be  given.  Before  dis- 
charging the  patient,  he  should  be  compelled  to  take  some  regular  gj'm- 
nastic  exercises  cverj*  day  and  made  to  do  work  at  least  as  strenuous  us 
that  which  will  form  the  routine  of  his  daily  life  after  passing  from  under 
the  physician's  care.  It  i.t  no  more  fair  to  the  eonvale.-'cent  to  put  him 
directly  back  from  the  sedentary  life  of  the  Iwdroom  or  the  hospital  to  the 
deadly  struggle  forexistenoe  outside  than  it  would  Ije  In  match  the  average 
citixen  against  a  priie-fighter.  He  must  be  gradually  trained  for  the  effort. 
This  prineiide  wm*  verj-  well  recognixed  by  da  Costa  during  I  he  Civil  War. 
Before  sending  his  patients  back  to  their  reginicnts  where  they  were  subject 
to  heavy  fiehl  duty,  forced  marches,  etc.,  he  kept  them  ai  lighter  dutiesJ 
about  the  hospital,  upon  local  guard  duty,  etc.,  and  from  time  to  tim«1 
during  this  period  subjected  them  to  testa  of  increasing  severity  (running 
races,  elr.)  until  he  wmt  quite  certain  of  their  ability  lo  stand  the  strain. 
The  magnificent  results  which  he  reports  from  his  large  series  of  caaes 
treated  un<ler  otherwise  unfavorable  conditiorm  conslitut*  a  fitting  monu- 
ment to  one  of  America's  greatest  clinicians,  and  merit  the  careful  study 
of  all  who  would  learn  how  cures  should  be  obtained  in  heart  diseases. 

Treatment  and  Occupation. — On  the  other  hand,  the  training  to  which 
the  patient  need  be  subjected  should  be  suited  to  the  life  that  he  leads.  It 
would  l>e  unnecessary  lo  train  a  clerk  in  a  store  up  to  the  point  of  muscular 
strength  that  is  necessary  for  the  ordinary  laborer.  But  it  is  necessary 
that  he  shouhl  not  )>e  exhaii.'ited  by  n  few  hours'  stniuhng  lest  the  cardiac 
ovpntlrain  return.  On  the  other  hand,  when  rfstilutio  ad  inlesrifn  has  not 
been  possible,  the  patient's  life  must  not  l>e  the  same  as  it  was  before  his 
illness.  His  work  nmst  Ix-  cut  down.  This  may  often  be  done  in  the  more 
well-to-do  without  changing  the  business  by  employing  assistants  to  attend 
lo  all  except  the  more  essential  afTain*.  Poorer  pen-ons  must  change  their 
occupations.  It  is  as  much  the  duty  of  the  physician  to  see 
thai  this  is  done  after  the  recovery  a»  it  was  his  duty 
during    the   height   of    the    illnpss    to   give    correct   treat- 
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m c n  I .  Otherwiai!  ln>  has  merely  piopareil  ihe  patii'iit  foi-  another  break- 
down. The  difficulty  in  finding  suilnblc  o<;cu|>ulion  tind  the  ucuincu  itcct;)*- 
Hitiy  in  meeting  changed  conditions  increase  ratlier  than  decrease  the 
t'epotiHibility  of  tin;  phj'siciaii  in  tlii«  rcgttnl.  He  must  sev  to  it  thiit,  ii» 
stated  liv  Professor  Osier.  "  the  patient  must  always  live  within  his  inconie 
(if  ciirdiae  enorg)."  His  modo  of  life,  nnd  ^•.■<J>«^^iIdiy  tin'  .-(ijeccl  of  hit  move- 
ments and  the  intensity  of  liis  efforla,  should  l»  so  regulated  that  lie  no 
longer  foeU  at  any  time  palpitation,  shortness  of  breath,  or  precordial  paiu- 

IIYDmmiERAPY  IS  THK  TREATMENT  OF  HEART  DISEASES. 

Although  the  healinf;  power  of  mineral  eprinKX  and  hatha  was  thought 
by  the  older  physicians  to  be  well-nigh  utiiver«»I,  the  flcienlifie  npplicution 
of  hydrotherapy  to  heart  disease  is  due  largely  to  the  studies  of  a  small 
group  of  men  at  Bad  Nauheim,  Cierniany.  Benecke,  in  ISlfl,  noted  the 
fnvorublc  action  of  bath^  nt  thi^i  wiitering-plnre,  but  it  i«  to  August  Schott 
that  is  due  ihe  real  credit  for  introducing  into  cardiac  therapy  what  is 
Jly  u  very  valuable  nielhoil  of  tn-atnicnl. 

piivitior>}oiCAi.  AcrroJi  or  baths. 

i'hysiologically  it  has  been  found,  especially  by  Erlanger  and  Hooker, 
and  *  little  laUT  by  Jacob  and  StxiLsburger,  tlinl  all  batlis  given  at  about 
the  temperature  at  which  the  body  neither  gives  off  nor  loses  heat  (02*  F., 
3S*  U.)  increase  the  pulatvpressuro  and  slow  the  pulse-rate.  Strasburger 
found  this  to  W  particularly  true  ai*  regiirds  b»th«  of  the  «ame  composition 
as  thoHeal  .Mauheini,  or  indeed  any  otber  baths  in  which  COjisclTervescing; 
and  ascribes  this  action  to  the  diliitati'in  of  the  vciwels  in  the  skiu  over  the 
whole  body,  as  well  as  to  the  cardiac  reflexes  from  stimulation  of  the  sensory 
nerves  by  the  prickling  sensation  of  the  CO,.  These  effects  in  them^lves 
would  be  suHicient  upon  a  priori  grounds  to  indicate  a  probable  value  of 
such  baths  in  weakened  hearts.  Scliolt's  treatment  has,  however,  long 
unlcdated  these  explanations.  Sclioll,  Thome,  Schiiiiiikc,  and  a  host  of 
other  observers  have  demonstrated  that  the  area  of  cardiac  dulness  and 
the  X>ray  slindow  of  the  heart  diminished  after  such  a  bath  (eanliac  tonicity 
increased). 

An  excellent  treatise  of  his  results  and  those  obtained  by  other  ob- 
8er\'en  is  given  in  r-jlcnto  in  English  in  the  monograph  of  W.  Be/ly  Thome, 
to  which  the  reader  is  referred  for  details  of  the  method.  Other  excellent 
accounts  are  ^ven  by  Satterthwaite,  P.  K.  Brown,  et  al. 


PRECAUTION*. 

The  baths  should  not  lie  given  to  patients  who  are  in  the  extretn* 
fltages  of  cardiac  break-down,  nor  indeed  to  any  very  weak  patients,  until 
they  have  Ix^en  prepared  for  the  slight  strain  which  accompanies  them  by 
some  course  of  mild  exercises,  pri'fenibly  resistance  exercises  (sec  page  Hl5>. 
They  should  never  be  taken  leas  than  one  or  two  hours  after  a  light  meal 
or  four  to  five  hours  after  u  heavy  one,  and,  on  the  other  hand,  should  not 
be  given  upon  an  absolutely  empty  stomach. 
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NATIIRAI.   AKD   ARTIFICIAI.   NAI!IIE!M    BATHS. 

The  Xaiihcim  ballw  are  oblstiicd  from  envcnJ  mincml  uprinipi  t>f  ililTttrcnt  coin- 
(KwiUuii.  A  vounw  of  tiuliu  is  Wgiui  in  tlii'  Gnat  Spmilel  (cuinjioiiitioii  11,0  UHXI,  NsCl 
:2.1s,  KCIO.^,  (rail;  1.7.  MitCI,a4.ca1niunihicarbai)Ut<!2AC:u,  3,17;  tcnii«;raliirp31,8''C., 
8b.8*  F,),  iiiiwt  of  the  (."O,  Ijeiiic  HikmivJ  lo  wicnj*  l)i!-fore  immewon  of  the  |uiiiriit. 

The  t^Ti-cl  of  tlic  Nuuhciiii  buiha  cliii  bv  iiiiiluUKl  at  Loqif  or  in  tlip  hi.apji:il  by  add- 
Inc  the  fame  >altii  to  the  vnter  in  the  Imtli-luli.  A  smit  v:irirly  of  tiich  iirtifi- 
rial  Natilirim  sails  are  ou  iLe  luurkf^t,  laii  ii[i  in  packflicn  reail.v  fnr  iim.  The 
nioBt  wititJaclor)-  known  lo  tlic  wriitT'  ccmluiiis: 

OrBmnm.  rnunil*.  iVr  ont. 

Sodium  chloride ^SOO  8  2  3 

Colriiim  chlciriiJe  (mnKimiuot  diloride)                          900  3  0.S3 

Sodium  biciirboniite SOO  1(  0.1 

Sodium  bisiilplmtc  ykldiui;  CO, 1000  'i-i  0.2U 

In  (inicr  to  prrvcnl  thr  bitiilphate  from  injurint;  the  tub  it  in  ndvipinhlp  to  cover  the 
walln  and  Hm>r  ot  (he  lal.l*r  wllh  a  lanW  shfwt  o(  nibbcr  cJolh  about  0  x  N  (|.  in  wzi-.  The 
bntli  in  lillril  with  narm  wiitcr,  !H)"-93°t'.  (u  i;oo(t-4im]  bulb  refguirm  40  lo4i5^. — 150  to 
17Ji  lilrr>)  and  the  t^aU*  ndiled— tinii  chi?  soHinin  cbloriilr'.  then  the  mlriuin  chloride,  then 
the  wxliuiii  liic4irbonaI«,  aiid  hint ly  the  atid  wilphate  |N«IK'0,  f^  NaliSO,  — N3t,SO,-fO0,'f 
U,U).     The  clfcrvencuioe  coiiliiiucs  Ibmughuut  tlie  bath- 

TAUTIOSS  IS  nivtxo  BATns. 

In  preparinf!  the  f  t  r  b  t  bath  it  is  bc^tter  to  begin  with  b  a  I  T 
strength  of  the  sails  or  even  less.  The  pntient  is  allowetl  to  remsun  in 
thit;  bfttli  not  longer  tliiin  fifteen  m  1  n  u  t  0  x  ,  being  wati'hcd  c»re- 
fully (luring  thii)  time  nnil  removed  at  once  if  there  is  the  slightojft 
increase  in  c  y  a  u  o  s  i  s  or  real  diBcomfort  of  any  kind— (lushinR, 
exeit<'iiient,  or  syncope.  "Th«  immwiinle  effect  of  the  fn^i  few  biiths  in  to 
produce  a  sense  of  oppression  at  the  precordinm,  under  the  influence  of 
which  the  patient  breathes  slowly  anil  deeply  for  two  or  ihree  minutes. 
Itespimtioi)  then  becomes  eiuty  and  continues  slower  by  from  two  lo  four 
breaths  a  minute,"  after  which  the  symptoms  subside.  In  general  the  effect 
should  be  fdmilar  to  that  in  llie  following  cose  quoted  from  Thorne: 

"A  pniieni.  aiccd  W.  whoe«  henllb  had  been  ilMlininK  for  years,  wao  found  to  have 
a  ptiliK-  of  Ml  in  the  rveuiiilieiit ,  an<l  of  SSi  in  the  BiliiiiK.  position.  While  lit  Htuod  it  varied 
from  100  lo  10),  and  if  )u>  n-nlked  ten  pncvH  it  me  from  I'JO  1^  130.  The  npes  va*  found 
lo  beat  aa  Imh  ouleid«  the  nipple  hue,  Wiihjn  tu'o  uiinutM  of  Inimcniiun  m  hin  firat 
thermal  balb  tbe  pube  hod  tullen  to  7Q.  nnd  jiiilsed  by  the  tint^r  appcorrd  to  have  doubted 
il«  volume;'  at  Ibe  end  of  four  minute*  it  was  68,  In  tax  minutex  liS,  in  eiabl  minuiM  68, 
and  while  eiandtDic  after  the  luilh  it  van  1*0.  Before  he  left  the  bath  after  mi  itiuner»an  ' 
of  ten  niiiKim,  the  apex  bejit  nnc  foimd  in  bnvr  n>ce>Ird  half  aa  inch  id  the  direction  of 
the  mminl  line,  and  nnils  uifl  finKem.  ubich  hud  been  Hiidn-ivblle  tip  to  Ibe  Junction  of 
the  aeoDBil  with  tlie  firsl  pbnituix,  lind  uvumed  n  hcnltby  flesh  tint." 

Thi.-^  healthy  reuction  of  the  skin  shoidd  Ijc  present  within  a  few  minutes 
after  the  bath.     Its  absenc4>  indicnU's  thai  the  Ireniment  hus  been  too 

'  Ptil  op  by  R,  R.  Roeer*  CbfnnieKl  Co,.  San  Fmneisco,  TMb  prepamllon  Is  partic- 
ulariy  useful,  owing;  to  llie  excellent  gnide  of  lotiiuai  biiulphnte  pre[iuml  anil  tbe  pemm- 
ueul  and  convenient  form  in  which  it  io  put  U|>.  UonM>ver,  the  untlium  hisulphai«  is  put  up 
in  litmpii  the  sirn  of  a  ha«ebnut,  wliicli  uIIowm  the  CO,  Ui  be  gciienil«il  uniformly  tbiou^i- 
out  the  baih. 

*  Probably  tbe  pulMvprra«ure  had  adually  doubled. 
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violent,  too  prolongc<],  or  in  oth«r  wayg  unsati^tfuctor^-,  unci  unleeit  this  can 
Lbe  obviated  after  tlie  next  bath  or  two  the  treatment  ahould  1m-  diHcontinued. 
After  the  bath  tlio  iintieiit  cthould  lx>  made  to  lie  down  and  rritt,  if 
possible  to  sleep,  for  at  least  an  hour  before  leaving  the  buildinj;  or  doing 
anything  clae,  and  ujion  thid  rest  a.i  much  aa  anything  elac  dejwndd  ttu; 
KuccO'tfM  of  the  trcatmcut. 
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Intpmat.  Clin,,  Phllu,,  1903,  13  «er..  i,  113. 
Brown,  1".  K.:  Arliliciul  -Naulieim  Bntlis  iu  Cliroiiie  H«irt  Cuam,  Bovloii  M.  and  S.  J.,  lOOB. 

civ.  270. 


VII. 

HYPERTROPHY   AND  ATROPHY. 

HYPERTROPHY. 

To  enabl*"  the  hpBrt  to  recovpr  front  an  ovorstmin  and  the  consequent 
dilat'ation,  to  muintain  the  eiioululion  in  tiie  presence  of  a  valvular  leaion 
or  diiatjition,  or  to  retstahlish  compeneation  onw  broken,  it  must  put  forth 
an  increase  in  forcf.  The  .stimulus  for  this  seems  to  lie  in  the  increase  in 
rvadual  blood  in  the  ventricle,  which  art«  as  an 'increase  in  load  upon  the 
heart  muscle,  and  thua  tends  to  inerease  both  Initabiliiy  ami  force  of  con- 
traction, as  shown  by  O.  Frank  (;**  page  13o),  and  particularly  to  bring 
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about  an  increaae  in  tonicity.  It  seems  probable  that  this  increase  in 
tonicity  i.s  of  primary  importjinre  ai<  a  preiti.*|K>iiing  factor  to  hypertrophy, 
and  Barcroft  and  Di.\ou  have  shown  that  increased  tonicity  is  accompanied 
by  an  incrcaaed  CO,  metabolisui  in  the  heart. 


PATHOLOGICAI.    AXATOUV. 

ChsRKCt  In  the  FifcrH.— Tiic  mnin  viniblp  chrniKc  which  the  hcnrt  miiaeic  undornoM 
la  a  RwolUnK  or  the  individunl  fibres  (Tait^l,  Goldenb«r^,  Deliio.  R.  M.  Pi>aK«)  mitk  little 
if  any  tiiiiltipliciitiun  of  the  inuiclc'««ib.  Uulduubcrg  liiiila  Ibat  ibe  iuu»rk-colU  in  tlic 
wnJt  of  the  bt-prrtn>phic  htmrl  hnvf  a  ilinmctcr  pr  17.ll.'  ",  in  liio  normnl  hntn  12.86  ^, 
anr)  In  the  atntpltic  heart  10,51  ^.  Tlii-  Htriulioo  of  Ihi-  tiiim  also  bvcoiiieq  I«k«  tiintiiiiel, 
aad  vw!U(^  apptar  in  the  mrcojilaxni.  chanirai  wlikh  arc  lintibr  to  nliat  it  olucrvcd  in 
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a  clriatod  muacte  lu  the  m-iilt  or  pmlonKnl  L-unlRtRtion.  Ranku  hun  sliown  ilml  ui  skelelal 
miucle  these  rh&nttos  »w  tlve  to  ini)>il>ilii>n  or  endoiinom  nf  W8t<rr,  which,  acconlins  to 
the  boiiilifu]  pvpcrimeiit*  uf  J.  I.oeb  and  liia  pupil,  MiHB  Cuukv.  is  bruuglil  about  in  the 
follovinR  wny:  fhirinK  'he  niii»cular  contmction  Ihtv  niorv  nomplrx  dioIdcuIm  hrcnk  down 
into  Hctrnkl  luinpli-'r  on«.  (litMvby  iiicniuuiig  Ihu  iiuiiilwr  at  inulf^cukis  in  solution  in  the 
miiKlt!  pliuimn,  the  oannntii:  prcwDirc  riwa,  nnd  heacr  tirintpi  nbout  an  cnrlosiaoiis  of  water 
into  tlie  fibres,  llavini;  once  Mildred,  the  wniii-r  iiiuleeiilM  tvmain  anil  tlic^  miiiwlp  (iw<>llx. 
Tberv  cuii  be  little  dotibc  that  ibu  xaaic  proeeu  ■■  goioK  oil  in  cunliiui  muscle,  tspocially 
when  iitibi«ct<i(l  to  overwork,  but  no  obmrvalionii  have  M^UAlly  been  nude  upon  lhi» 
pluue  of  the  dubject.' 

Id  cardiac  hypertrophy  thn-c  anatomical  changes  may  be  sftid  to  lake 
place  aimultaneously :  (I)  nii  iHcreaKe  in  sikc  of  the  individual  miisclp- 
ceUs,  but  apparcully  no  increase  in  thvir  number;  (2)  u  corliiin  amount  of 


FtOh  1ST, — PholAmicmffntiiht  nf  mmptiir  uiil  liypffrtrophi^  h^art   mii»rl«.      A-  Atniphic  hvairt 
bctwMru  Liip  niii>cJc  tclbt.     U.  Uvprrtrf^ptkkc  l>r«rt  n»u«cLr  <howtiiE  lait*  orllt  VLitt  twoU«ij  nutlet. 


(Icgcnoration  is  almoxt  always  present  in  some  of  the  iniutclcHiGlle;  (3)  a 
proliferation  of  the  strands  of  connective  tissue  between  the  bundles  of 
inuM'k'-fibres  (intcrfasciciilur  niyofihrosis,  8cc  page  23^), 

Dehio  and  P«arce  have  shown  that  each  fibre  may  pass  through  the 
following  stugt's:  normal  —  hypertrophy  -•  dejtenpration,  the  latter  vlagc 
beiuf;  associated  with  proliferation  of  interstitial  connective  tissue  (myo- 
fibrosis). Accordingly,  we  may  Hnd  the  heart-cells  in  the  following  con- 
ditions : 

(1)  Nonnul'f  li,vpcrtroplii«t  (hi^uri  BoniL-what  mlurgtsl:  tut  in  atlilelett,  ulio  to  KORja'a 
dog*). 

(S)  HypertKitihicd  -f  do^neraloil;  aoitu*  prulifcratlon  of  connective  lismie  (heaK 
much  enlarged — cot  boviniitii;  still  »(n>«g). 

(3)  |}r<cn prated,  Marked  prnlif (^ration  of  connoctit-e  tiiwnr.  hlnrkcil  m-ftknna  of 
the  heart.    Litn^  failing  heart.     Hypertrophy  +  dilatation  C<iig;itahii  often  hanaful). 


'  Pleinoher  and  Leo  Loeb  have  advanced  the  same  explanation. 
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Types  of  Hj'pvrlrophy. — Hypertrophy  waa  supposed  by  Cohnhoim  to 
U8ume  three  lypoa; 

(1)  G  «.' n  c  r  n  1  conct-ntric  hypertrophy,  involviag  all  the 
rhambora  of  thp  heart  about  otiually. 

(2)  Local  i-on  ceil  trie  hypertrophy,  involving  the  walls 
of  one  or  more  chambers  of  the  heart  which  U  subjecU'd  to  oxtrii  work. 
The  fibtt?*  am'  not  especially  eioni^at^Hl. 

(3)  Local  (excentric)  hypertrophy  with  elonKfttion  of 
th«  musele-fibres, «»  in  aortic  innulfieicncy.  The  elongation  of  the  fibres  is 
Komewliat  out  of  proportion  to  the  inercaHc  iti  size  of  tho  heart. 

The  existence  of  thaw  three  types  of  hypertrophy  as  wparatc  euUtics 
was  ulreatly  illj^put^'d  by  Cruveilhier  in  1S33.  It  is  probable  that  the  sise 
of  the  eavilies  an  found  at  autopsy  bears  no  constant  relation  to  that  prcA- 
UDt  (luring  life.  Moreover,  the  ventricular  cavities  in  cases  of  chronic 
nephritis  an-  often  (puto  as  lari^  as  those  in  hearts  of  aortic  insufficiency, 
though  the  foiiner  typifies  the  so-called  concentric,  the  latter  the  excentric 
hypertrophy. 

Otxumnce  and  Sites  of  Hypertrophy.— Tlic  relative  frequency  with 
which  those  factors  occur  in  cases  of  hypertrophy  is  shown  in  the  following 
statistics  compiled  by  \V.  T.  Howard  from  nutopNies  nimir  in  the  Patho- 
lo^cal  Di'partinont  of  the  Johns  Hopkins  Medical  School  upon  108  subjects 
showing  hypertrophy  of  the  heart. 
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The  right  ventricle  showed  hypertrophy  in  70  cases  (66  per  cent.),  of 
which  there  were — 

ArterinwIpTonin  (nhcn  of  [mimnnaty  nrterj),  S2;  adh««ivo  poricanliUs,  6;  vulrular 
^leiioac,  H;  ehruiiiu  iiephritiii,  3;  hvdmiiiu  plutlium,  I. 

Hypertrophy  of  the  auricles  (atria)  was  ntost  marked  in  mitra)  stenosis 
and  adhesive  pericarditis. 

Strain.  Exercise,  and  Hyperlrophy.— In  normal  individuals  the  weight 
of  the  heart  is  almost  proportional  to  the  wei||;ht,  not  of  the  entire  body, 
but  of  the  niu.-«culatun!  (W.  Muller,  Hirseh),  being  relatively  low  in  fatly 
and  relatively  high  in  muscular  individuals.  The  absolute  wcij^hl  of  the 
heart  is  about  tH  (OO.'iU)  of  the  body  weight  in  men,  yii  (-00546)  in 
women.  The  same  general  principle  applies  in  animals,  the  most  active 
animals  haviug  the  largest  hearts,  especially  race-horses,  hares,  etc.,  as 
compared  to  Iftss  active  members  of  the  same  species. 

When,  however,  the  henrt  ts  subjected  to  abnomuU  strain,  especially 
as  the  result  of  valvular  lesion,  it  hypertrophies  and  increases  in  sim  to 
dimeasioas  which  are  often  enormous.     It  ia  not  very  uncommon  to  find 
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beuls  of  twice  or  even  Ihrne  liinet*  Ihc  normal  aiie  (500  lo  SOO  <lm.,  17  to 
26  oz.),  and  in  thr  Army  Medical  Musfum  in  Washington  tluTc-  is  a  speci- 
men of  onfl  weighing  1000  Ciiii.  (33  ok.).  .Another  heart  of  1400  Gin.  (IGJ 
ox.)  hajj  bcf«  rf|x>rtcd.  Such  a  heart  is  usually  designated  as  a  beefy 
heart  or  cor  tiovinutn,  indicating  the  Animal  to  which  ita  size  would  be 
proportioned. 

\\'ork  Hypertrophy.— Whether  a  Inie  hj]tertrophy  occurs  in  a  per- 
fectly healthy  hciirt  has  been  much  disputed,  many  writers  taking  the 
stand  with  HomberK  that,  "though  the  possibility  of  a'work  hj-pertrophy' 
CMinot  be  denied,  mure  pruofs  of  its  existence  arc  necvs^ry." 


FM.  lis. — Heart  tA)  n(  nnmul  doc  and  <B)  cif  dnR  wliirli  tiiu  run  for  ibr**  mniillK  on  ■  tread-nilll. 
(.Atl«r  Kulb*.  A'tft.  /.  rxprr.  t'ath.  u.  Pharmatol..  ]v.) 

RMcintly,  hnwnvrr,  nbi>n1iitc  ^irtinf  of  a  work  h)-[>crlraphy  without  myocftnlini  dr^ti- 
eraliun  Idu  been  bn)<i||!lil  ti.v  tlie  beauliful  )^X|>e^inle^l«  of  Kfllb«.  This  obaervi»r  louk  two 
(!»gB  of  ihi?  Buini!  lillcr  and  o(  c(|iiul  «i«.-.  kciit  Ihcm  in  ticiKhburiiig  (^tl£U■  upon  Ihc  tame 
Uicl,  bur,  coiiipclliMJ  one  of  Ihcm  lo  run  ii[>tici  a  lre»ii-mil!  ilnily  fi>r  thnw  lo  MX  inonlhs, 
while  the  (itlier  vnid  krpt  quiet  aiiiJ  uik.i1  ub  u  cuulrul.  At  ihe  end  ut  thin  liuiu  both  <li>^ 
wccv  killril  in  thr  mmr  mnnnrr. 

Work  d<«,       Coiiirul.        Work  Jui.       runtrol. 

Toll.!  wpighi 15.2(HJ        l."i,i)0«        J9.20O        20.400 

Muaculaiiiii-  .  -     j.Witi  :>,;J12  «,4S0  I5.T"« 

Heart 152  flS  172  113 

KQlbfl'a  imilU  han  bMo  oonRrnird  by  GrObcr  sncl  Iqr  JoRcph. 

The  inctean  in  lin  of  the  heart  » lu  nut  uccompairfBCt  by  uii,v  change  in  Die  Hkeleial 
muBTulnliirt',  nor  were  nay  pnlholciuica)  dinTiKi'*  ptraciit  in  the  lienrl  or  nrterie*.  The 
niiutcle  here  siniply  undortconl  an  incrviwe  in  bkc,  i  he  piirc*t  form  of  hyimrlrophy.  Knlb»'s 
daigt  wrv  simply  in  tnining  to  run  on  u  Irciui-iiiitl.  Ttie  procMs  una  exuclly  the  suitif  n» 
the  "tmimtiK"  of  an  athlete,  and.  dinicnlly,  it  iit  often  Coiind  Ihiil  ul)iU<t<«  buvo  mildly 
b>'|ierlruphied  hearfa.  8chi«tTer  han  ili'indiiftraUvl  with  the  nilliodiajtraph  tliat  the  site 
of  ihc.  heart  if  iacrriuFd  in  pcrxiiu  wlioec  oMUjialionii  n^iuire  liani  wurk  and  decrcBwd  in 
llHMe  with  «ed(<a1«ry  callinin.  II*  has  also  ahown  that  Iho  heftrl«  of  rlu>  yoiinit  mrn  dtung 
military  aervicis  in.  the  ticrmaa  .4nny  increase  in  siie  somewhat  during;  tlieir  ijcriud  i>f 
Mrvion.  lIowoVRr,  thpw  tni-n  often  indulge  in  cxcmu  of  nicohol  or  tobncvo.  m>  thnt  bitfom 
lhi!>'  die  i-nudgh  niyucardiiit  chiiiij{<!  iiaB  set  in  ti>  iuslify  the  scepticism  uf  men  tikn  Kn^hl 
(I.e.)  and  Roinbrrn  (!-<'•'-  Nnvrrlhclraw,  thntigh  n  tnie  "work  hypt^tlmphy "  must  be 
admitted,  in  these  expc<rinMini«  It  is  noticeable  that  the  incrcate  in  weight  of  the  heart 
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nnioiint«(t  to  only  £3  per  cent,  ns  rompare*!  with  cltansm  f(  100  lo  300  per  cent.  otVa 
obsurvFil  i[i  TDun.  Ii  is  doiiblful  wbelbRr  a  oomMpaodiiig  degree  ul  liyperlrophj'  would 
be  noticeable  clinically. 

ETIOtOGICAL    PACTOHK. 

H>'pcrtrophy  in  Chronic  Nephritis. — The  most  remarkable  and  most 
import^iiit  of  nil  llit-st;  (oriiw  of  hyjwrl ro[ihy  is  tlint  taking;  place  in  chronic 
nephritis.  This  was  first  noticed  by  Iticliard  Bright  in  his  classical  descrip- 
tion of  dropsy  in  nephritis. 

In  1SJ1>1,  Wilkm  thoiistit  that  the  Iwinn*  of  the  ](idiie>ii  nnd  artcjic*  •mt*  part  of  tlitt 
MOW  morbid  euiiiiilion;  wliilu  Uiili  uiiil  button  ntavimeil  tlial  ihe  iKneraJ  an^riornpLllary 
fibnw*  bnni)clit  kbout  an  incrrmuHl  mtifltiiiKri.-  (Iiitiugh  nnrrou'liig  of  tbc  uni-rinl  biii,  and, 
aa  •  fMult  of  thin,  liiith  bloiiil-prewiiirc  an<l  hypt^rtrophy  cd  tlic  hrjirl.  Srnntor  wirntiiMl  tluv 
hypertrophy  to  u  " dyacrcuic "  property  ul  tlie  blood  iii  neiplirilli,  sliiiiulatiiiK  ibi-  beurt 
(o  contRiclUinJi  of  abnormal  foKc.  t'llmlc'r  ntid  llc-tn^kc  ha\-c  recently  iiubjr«l<!ij  the 
matter  to  criiinti  expcriiticni.  They  (omul  rhat  i(  ihey  cut  am  pjacee  trf  kiiln^y  fruni  a 
dog  bit  by  bit  until  frnal  nuiiitnnco  i-rjunl  lo  1}  kiiliieyii  bad  been  removes!,  tlie  beari  tlm 
iK^Ran  to  hj-jicrimphy  nnd  Ihc  blo<nl-pmuiirv  to  ri»c.  If  Cfnwidprably  mon;  tiMruc  wm 
rviiiuved.  (he  aiiinial  bei'uiiie  cacljeclic,  the  blui.>il-pn«»ur«  r^'niainc^l  low,  and  the  heart 
did  not  hypcrtmphy.  They  nacribvd  tliflH.-  rnnliae  obuugni,  <u  (ii-orgc  Johunon  had  done, 
lo  the  pTmeticc  in  the  blood  of  tome  substunce  h.ivini:  n  <iigitiilin-likr  action,  licinfc  cither 
retained  in  the  eirluUlton  in  abiiorniidly  lari^e  ((uaiilitiea  tut  tlie  rvatitl  u[  dislurlwd  exci<e- 
tion,  or  brinK  n  true  imemal  ncerction  from  tbc  diwavd  kidney.' 

NunieroiiH  other  (heorint  of  canliac  hy|)«rtrr>pliy  in  renal  diwase  have  been  advanced. 
Chief  among  tlirw  in  tla-  theory  of  J.  Cuhnheiin  and  Truulir  lluil  Ibi?  sclcnwiB  of  runnl 
vcswln  narrowed  the  anrrial  hni  in  the  kitlnry,  ihereby  intn»lucinK  an  increased  rcBinljinco 
into  ihe  K^iicral  circulutiuii.  aiul  tlmt  iticM*  changes  in  ihe  renal  vesxelB  uere  ciioijkIi  to 
raiae  tbc  grnrml  blond -preiwiurp.  It  would  apiienr  in  the  lijcht  of  more  modem  rewnrch 
that  (hiB  eutliiiK  off  of  the  blood  «lream  in  in  itoetf  inBUlhcient,  On  ihe  urh«^r  hand,  BuIJ, 
Huchard,  njnl  .\lbfrcht  liavc  nuRaraitrd  that  Ihe  hypertrophy  m  not  n  Inir  one  but  niinpjy 
a  [iseiidohyiiertrophy  (inlrrfa*ciciilap  rayofibroni*,  we  paje  U34),  Ihe  cnlint  incnrojic  in 
»i»e  of  the  heart  bi'liiK  iluc  to  Krowlli  of  cuiii)e«li\n  lisue  and  not  of  the  lieart  muscle,  but 
histoloKical  exaniinaliono  do  not  bear  out  thin  view. 

Hypertrophy  from  Ovcrdrinkinc. — Closely  allied  lo  this  condition  is  the 
tremendous  heart  hyperlroi»hy  which  is  univcr.'<ally  found  to  result  from 
drinking;  lar^e  quantities  of  beer,  and,  since  it  does  not  accompany  excc8» 
ill  luiy  othvr  form  of  nicohol  lo  the  -tame  <^\t«nl,  it  is  thou)iht  to  be  due  to 
the  large  quantity  of  liuid  ingost^tl.  That  increase  in  the  Huid  in  the  blood 
at  once  resulu,  not  »o  much  iit  a  rise  in  arterial  blood -preneure  as  in  rise  in 
venous  blood -pressure,  dilatation  of  the  heart,  and  inercow^  in  the  8>'atoUc 
output,  even  to  the  point  of  doubling  or  trebling  it,  can  eawly  be  shown 
with  Henderson'.''  cardiomeler,  and  this  no  doubt  illiistrKtes  the  mechaniiim 
by  which  the  change  is  brounht  about. 

Hypertrophy  and  .Arteriosclerosis. — The  relation  of  hypertrophy  of  the 
heart  to  arterioHclerusis  independent  of  any  renal  changes  is  also  of  fuiida- 
mental  importance.  The  coincidence  of  the  two  conditions  in  the  same 
individual  has  long  been  noU-<],  nnd  both  have  l)cen  brought  about  experi- 
mentally by  a^i ministration  of  certain  poisons,  notably  adrenalin  (Josu^, 
Erb,  Pearce,  et  al.). 


'Tigentcdt aiul  fi«tgniaiui  (Sluuid.  Are4i.  f,  Fliyaiol.,  Leip*..  1898,  viU,  3»1)  found  tliat 
injeotmn  of  r«nal  extract  actually  ruiied  the  bluod>preMui«,  nwing  to  tbc  preaence  of  a 
sutwtanM  which  lliey  named  "  renin." 
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Cardiac  and  Adrenal  Hjpcrtrophy. — A  new  liRht  has  been  tbrowti  upon 
thp  subject  by  th«  Mtudicn  of  Viiquex  ami  AulxTlin  (1905),  Aubcrtin  mid 
Cliuct,  Wiesel,  and  Gaillard. 

Auborlin  ow  nlik  to  produce  cantiuc  lijrpertrophy  in  rebtnU  by  rariuuH  mcfto*. 
anil  r<iunil  in  rvprv  cmc  a  Mmultanroiix  hypcrplnitin  nf  the  mndiilltir)' 
Hulistsncc  in  itie  udrciialn.  A  siitiilur  finiliriK  liu<l  bei-n  iiinde  by  Vaqiiei  aui) 
Aubvrtin  in  ciih*  of  chronic  iipphriti*  mwocinti^  wilh  hyjiprtrwphy  of  tlif  left  vcntricic', 
which  vitui  confirme'l  by  Witwi  in  IW7-  In  DMpnilier,  11KI7,  Aiilwriiii  luid  ClunM  ntade 
B  BtiKly  ii[  IW  iiimvliwlcd  uutupay  canal.  Uf  theae  IS  HbouFd  t'ciT,'  dvlliiilc  Lypcrtropliy 
n(  tlic  nmlulla  nf  the  admi:ilii.  and  Ift  of  thrae  lH  iibowdl  miukril  liyjioilroiihy  of  ihr 
hrart.  On  Xhf  other  harii),  but  10  of  iLeoe  hy|i«rlTOiihi«>l  henria  nt^r«  aMorifiI«^l  with  naiii 
tliiteaae:  the  olhctm  uccurred  in  conjuiiftioii  with  vulvuliir  lumonn.  cmigtnilal  iltrfi'ct  in  ibc 
•Rptiiui  vcntriciiloruin,  ni>rT.ic  wlfmuH.  ntc.  Aiibenin,  huwrvcr.  slntn  very  ilnliniiply  ihitt 
btttides  tliCMgrou[ielliey  i-nt'OuntcnHl  ciuxs  of  CHiiliiu'  hyix^rlrophy  witliout  ihc  niiil^iiFV 
of  Hdreniil  hypcrpWin,  «>  thiil  thin  tuxocintion  in  not  invnriiililc:  nnd  they  conclude  ihnl 
It  JB  lie  pivMnt  irii|K>wibli^  lo  decide  whether  the  cnrdtac  hyiHirlrophy  oocun  sa  a  resull  of 
ovGmcc^^IiDn  ot  mlrennlln.  or  whether  the  hypcrpliiniii  of  ihe  adrcnul*  ucciirn  ub  a,  rimll 
of  stifthl  venoim  ilttMit  in  ihciw.  nrjcnni-  while  the  hypertrophy  ix  Kninit  on.  ArlorinseleroMii 
wiu  the  rvile  but  not  invariably  in  thew  cnutt  wilh  adnriiul  hr|>ertrophy. 

It  miut  lie  noted  thai  the  nction  of  ndrcniUin  is  juil  that  which  might  be  expected 
to  hrfne  wlioiit  hypertrophy  of  the  heart,  for  it  cniiw*.  (1)  a  jtenera!  vanoeonMriction; 
(2)  u  tnurked  inervunv  in  (lie  tonicity  of  ibc  hvail;  (3)  an  iiiereaite  in  the  furcie  of  the  bent 
■nd  in  the  iiyiitolii;  output. 

However,  the  results  of  Cohn,  under  Aschoff's  direction,  are  !psa  favor- 
able to  tlii.-<  theory.  In  V2  chutrn  of  hy|x>rtr<ijihy  of  the  left  vontiide  with 
chronic  nephritis,  lie  found  hypertropliy  of  the  adrcnul  corU'.t  in  only  3 
(25  per  c«nt.),  while  in  23  catvn  of  chronic  nephriliH  without  hypertrophy 
of  the  heart  he  found  hypertrophy  of  the  adrenal  cortex  in  S  (^4  per  cent,). 
Tlifwe  findings  tJ'nd  to  throw  con.-«idemble  doubt  upon  the  theory  of  Vmiues 
and  Wiewl. 

Hypertrophy  and  Abdominal  Artcrio.sclcrosiih — Hni<enfeM  ba»  found 
that  no  hypertropliy  sets  in  unless  arteriosclerosis  is 
present  in  the  aorta  above  the  level  of  the  superior 
meson  t  eric  artery  .  Practirally  nil  the  substances  which  are  known 
to  bring  on  aiterioBclerotys  are  vasoconstrictors,  and  beginning  arteriosclero- 
sis  in  man  M'eni.N  uj^uuliy  to  be  ncconipanicd  by  vaffoconslriction.  It  is 
readily  conceivable  that  any  sclerotic  obstruction  below  the  mesenteric 
would  Iw!  Pttsily  i-om|>eiisiited  for  by  dilatalion  of  the  alKloniinal  vesjfels, 
and,  consequently,  would  bring  about  no  increased  resistance  lo  blood  flow, 
while  at  the  higher  level  the  presence  of  8clcro»is  is  more  or  less  equivalent 
to  clsniping  the  abdominal  aorta.' 

niAGNOSI.'*. 

It  would  appear  at  first  aght  to  be  extremely  easy  to  determine  clini- 
cally wheth«r  in  a  given  <'fti*e  hypertrophy  is  prowiit  or  not,  and  the  older 
clinicians  laid  down  vcrj'  de6nitc  rules  for  its  detection,  most  of  which  were 
fallacious.  In  general,  we  may  agree  with  (libson  that  the  most  important 
signs  of  hyixrrtrophy  of  the  left  ventricle  arc  increase  in  cardiac  dulness  to 
the  left,  with  a  more  or  less  steady,  forceful,  and  **  heaving"  impulse,  and  a 

'  An  rxe4-Ilmt  diKUMJon  of  the  theoretical  and  eicperi mental  iiidc  of  the  qiic*>lion  la 
given  by  R.  M.  Pt-arce. 
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buoDiing  fintt  sound  of  low  pitch,  and  an  acceutuated  second  sound  at  apex 
and  aortic  area.  These  sigDs  iirc  do|)rndent  lurgi-ly  upon  lliv  runtucl  of  tlic 
lifjirl  with  lh(!  che.tt  wall;  and  if,  as  is  often  tho  case  in  an  emphysematous 
individual,  the  luug  int<?rveQC«  between  the  left  border  of  the  heart  and  the 
chest  wall,  all  the  signs  may  be  diminished  beyond  recojpiitiou.  The  diag- 
no«ifl  may,  however,  often  be  made  from  the  history  in  spite  of  the  clinionl 
findingH.  Thus,  if  an  aortic  or 
mitral  insudicieney  lia»  ]>er!4iittcd 
for  some  time  and  the  heart  is 
in  a  condition  of  moderate  vigor 
with  a  normal  pulse-rate,  it  may 
Ih*  fts-tunied  that  hyjiertrophy  of 
the  heart  linit  bud  to  take  plaeJi 
in  order  to  maintain  the  fircula- 
tion,  in  fpitc  of  diKtiinl  heart 
sounds  and  absenee  of  the  apex 
beat.  Prolonged  high  blood- 
prestnire  is  ustially  aesoeiated 
I  with  some  <legree  of  hypcrt  rnphy 
«f  the  left  heart,  but  not  invari- 
ably. In  differential  inj^  from 
dilal-ation  it  may  1x^  Ktated  that, 
except  under  unusual  conditions 
brought  on  by  stimulation  of  the 
vagus,  the  factors  bringing  on 
dilatatiou  quieken  the  puluc- 
rate,  and  an  enlarged  but  slowly 
t>eatiiig  heart  la  almost  always 
hypertrophicd.  In  hypertrophy 
of  the  left  veiilrifle,  in  eonlra- 
distincttoQ  to  that  of  the  right, 
the  maximum  impulse  ih  uMuitly 
a  systolic  protrusion,  wiiile  iu 
the  latter  case  it  is  a  systolic 
retraetion.  The  latter  in  aUo 
frequently  the  case  when  both 
ventricles  are  hypi-rlrophii^d. 

Hypertrophy  of  ihc  Left  \'cn- 
(rklc.  —  Palpation  of  the  apex 
iaipuUe,  which  many  wrilera, 
even  as  late  as  Romberg,  con- 
wder  a  most  important  sign  of  hypcrlrojihy  of  the  h-ft  ventricle,  need  not 
be  decisive,  since,  as  Katwnstein  has  shown,  the  weakest  hearts  may  oft«n 
beat  the  most  violently,  especially  when  iK^ating  rapidly;  the  strotige«t,  on 
the  other  hand,  may  1h-  separated  from  the  chest  wall  by  s  layer  of  lung. 
Dulness  is,  however,  increased  to  the  left. 

H>pertropliy  of  the  Rigbl  Vcnlrick.  — The  hypertrophy  of  the  right 
ventricle  is  not  no  easy  lo  <Iiagnii.'i>>.  lis  pn^senct-  may  Iw  inferred  when 
the  nrcA  of  cardiac  dulness  is  enlarged  nod  a  ayetolic  retrsetion  ia 
14 


Fifl.  130. — Amu  nr  imlMUon  niul  rcnmctliin  hnMr- 
Lipliy  of  tli«  riftlil  bii'l  itii  vntinttr*.  ...  nftnFl^an; 
'\  jHibstiuii.    TliB  Utiht  liiiti  i„4lif4(A  t^D  nnm  nf  Ihir 

H.  1 1  vpsrwophr  ol  (to  niht  vtatrtcU. 
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noted  at  the  poinl  of  maximal  impulse  and  over  thv  inicrspaccii  between 
it  and  the  sternum  as  well  as  in  the  epigastrium.  The  heart  need  not  be 
t'liiarged  toward  ihe  right,  siiuw  thp  right  voiiiriiK-  ran-ly  piL-w::?  ihi-  su-mul 
margin.  Indeed  it  rather  tends  to  lift  the  apex  and  shift  it  to  the  left.  The 
area  of  eardia*  flatness  is  increasi^d  to  the  right,  n*ttching 
to  the  sternal  margin.  An  increased  area  of  duhiess  to  the  right  of  the  ster- 
num is  due  to  the  tight  auririe.  The  second  pnlmonie  sound  is  intensified 
and  ringing,  but  this  may  also  be  the  en«e  in  iiiiy  condition  in  which  then.' 
is  some  obstruction  to  the  pulmonary*  circulation  or  some  insiifliciency  of 
ihu  left  heart. 

Hypertrophy  of  the  aurioles  cannot  be  diagno«i(^d  from 
<|bjcctive  signs  except  in  mitral  stenosis,  in  which  an  hypcrtrophied  iiuricle 
|;!tcs  rise  to  a  loud  presystolic  murmur.  This  is  not  present  when  the  auri- 
cle is  weak.  Hypertrophy  of  the  nght  auricle  is  sometimes  shown  hy  a 
high  presystolic  wave  upon  the  jugular  venous  pulse-curve  ami  very  rarely 
by  a  pre:s}'st<i!ic  wave  upon  the  liver  pulse  (Maeken2ie) ;  but,  as  a  rule,  it 
8how;<  111)  signs. 

ProKnoMS. — A  certain  amount  of  hyperti'ophy  is  neceasary  whenever 
a  valvular  le^iion  or  any  other  nbnurnia)  factor  tcntUng  to  iucn-axc  the 
work  of  maintaining  the  circulation  is  present.  lience  failure  of  the  heart 
to  hypertrophy  under  these  conditions  would  be  regarded  as  an  unfavor- 
able condition,  and  would  probably  soon  be  associated  with  cachexia.  On 
the  other  hand,  an  extreme  degree  of  hypertrophy  is  evidence  that  the 
heart  is  doing  its  mu.ximul  work,  that  the  hbrcs  ere  long  will  begin  to 
degenerate,  and  the  heart  must  be  spared  as  much  as  possible. 

Hypertrophy  in  itself  docs  not  demand  treatment,  but  diminution  of 
the  causal  factor  as  far  as  is  possible  is  advLsable.  If  this  be  nephritis  or 
arteriusclerosis.  a  ()uiet  life  and  diet  poor  in  salt  and  purln  bodies  should 
be  re.wrted  to,  with  occasional  courses  of  pntaAsium  iodide.  If  a  valvular 
lesion  be  present  and  the  hypertrophy  is  slight.  Utile  attention  need  be 
paid  to  it  until  the  patient  reaches  the  latter  half  of  the  fourth  decade, 
when  he  should  begin  to  span?  Ins  heart  and  arteries  as  much  as  possible, 
should  abstain  from  alcohol,  coffee,  and  tobacco,  and  should  in  every  way 
avoid  thiise  influenees  leading  to  the  production  of  high  blood-pressure  and 
arteriosclerosis. 

Reserve  Force  of  the  Hyiiertrophled  Heart. — One  of  the  most  impor- 
tant questions  that  arise  in  connection  with  hypcrtrophied  hearts  ia 
whether  or  not  a  hyperlrophied  heart  pos.'H'ssi-s  as  much  reserve  force  as  a 
normal  one.  This  question  U  variously  answered  in  the  text-books,  most 
of  them  agreeing  with  Krehl  et  al.  that  the  reserve  force  is  lessened;  while 
the  cxpciimenlal  work,  especially  that  of  Homberg  and  Hasi-nfeld,  indi- 
cates that  the  strength  of  the  hypertropbied  heart  muscle  itself  is  actually 
inereasi-d.  However,  a  great  deal  depends  upon  the  stage  of  hypertrophy 
in  which  the  individual  heart  happens  to  be.  Thus  a  heart  in  the  firrt 
atage,  with  fibn-s  normal  and  hypcrtrophied,  would  show  an  increased 
strength  (as  in  athletes'  hearts,  or  in  hearts  of  early  hypertrophy  after 
valvular  lesion  as  compared  to  the  same  hearts  at  the  very  onset  of  the 
lesion);  while  a  heart  in  the  second  stage,  with  fibres  partly  hypertrophic, 
partly   atrophic,   would   in    most   cases   .show   a   marked   diminution   in 
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streDRth  and  still  Rreator  loss  in  retserve  force,  and  an  inrresscd  effort  would 
hajtU-n  tht-  ile^i^'iit-nition, 

Another  and  really  main  factor  in  the  apparent  weaknefut  of  the  liypcr- 
trophied  heart  ia  that  iti  pracUtialiy  all  hearts  the  hyptrrlrophy  la  brought 
on  by  some  v^ilvular  lesion  or  by  some  persUtent  increase  in  peripheral 
re^is^tanee ;  so  that  nuch  hearts  are  continually  waiiting  much  of  their  energy 
in  overcoming  them^  palhotugk-ul  corulilioiiif.  bcbides  bci-towin);;  the  usual 
amount  of  it  upon  the  maintenance  of  the  circulation.  In  hodily  exertion 
or  oUier  conditions  calling  upon  the  reserve  forcr,  not  only  the  actual 
circulation  must  bo  increased,  but  the  abnormal  factor 
inducing  wasting  of  energj-,  the  valvular  lesiun,  (.•[■v.,  ^ 

becomes  more  severe  as  well,  and  hence  the  extra  call 
upon  the  diseased  heart  ia  double  the  extra  call  upon  the 
normal  and  rcqutrcM  double  the  reserve  force  to  meet  it. 
Otherwise  the  reserve  force,  thouRh  actually  more,  may 
be  apparently  ie-ss  thun  in  tin?  nunniil  hciirt,  iw  !«hown 
diai^mmatieally  in  Fig.  HO.  For  practical  purposes, 
however,  it  may  be  regarded  as  indispulflble  thai,  in 
every  ease  where  a  cardiac  lewon  \»  present,  the  hyper- 
trnphied  heart  has  less  available  reserve  force  than 
normally,  nnd  in  mmc  ea^cs  (i^tagc  3}  less  than  if  it 
had  not  hypcrtrophied  at  all. 
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Kiii,  1*0,  — D.aiiiaiu 
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iitclii-jtinH  (Ije  Ff>vrvo 
fitrtv.  Tilt  unAliiHl«d 
porlKin  indiiwln  the 
cmxtiac  MirrRV  ei- 
firiKlixi.  but  vrftklpdi 


Atrophy  of  the  heart  is  more  or  less  the  reverse 
procowof  hyjKTl rophy.  Whenever  the  body  dtminUhe^ 
in  weight  from  cachexia,  infectious  disease,  or  starva- 
tion, the  heart  muscle  diminishes  with  it,  and  according 
to  Ilirsch  in  about  the  same  ratio.  The  vpicanlial  fat, 
on  the  other  hand,  is  but  little  diminished.  When  the 
atrophy  ts  the  n-sult  of  .starvation  it  may  be  of  very 
high  depree,  but  the  size  and  condition  of  the  heart  may  return  to  normal 
when  an  adequate  diet  is  resumed  (Snhieffer). 

.\s  in  the  case  of  hypertrophy,  there  eecms  to  be  little  ehanije  in  the 
number  of  the  muscle-cells,  but  the  latter  diminish  In  size  (lO.M  /i  in.-<tead 
of  l2.Sb  fi.  Cioldenberg),  and  the  removal  of  substance  is  marked  by  the 
deposition  of  brown  granules  of  hsmatoidin  in  fusifonn  arrangement  about 
the  nucleus.  These  granules  am  formed  when  part  of  the  musclc-rcll  pro- 
teid  is  broken  down  during  the  atrophy,  the  ha-nmtoldin  portion  being 
left.  Mac  rosco  pi  rally  ihey  impart  a  tobacco-brown  color  to  the  heart,  so 
that  the  condition  is  often  deMgnati-<l  as  "brown  atrophy  of  the  heart." 

To  a  certain  extent  a  diminution  in  size  of  any  chamber  of  the  heart 
may  occur  if  it*  work  ;s  Icsseneil  by  obstruction  to  the  blood  Rowing  into 
it;  as,  for  example,  the  left  ventricle  in  pure  uncomplicated  mitral  stenosis. 
The  atrophy  J.'*  rarely  .to  marked  hen'  as  in  starvation,  phthisic,  or  cachexia, 
and  is  indeed  the  exception  rather  than  the  rule  in  mitral  stenosis,  for  other 
factors,  luchyi'Hrdia,  irregularity,  or  mitral  insufhciency,  usually  contrib- 
ute to  keep  the  left  ventricle  doing  an  at  least  normal  amount  of  work. 
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like*  hypertrophy,  cachexial  atrophy  of  the  fibres  may  lend  on  to  growth 
of  iiitenititinl  coimcflivv  tissue  and  fibrous  myociirdil i»,  but  true  brown 
atrophy  is  not  so  common  a  forcriinner  of  tuyocarditis  as  is  hypertrophy 
of  ihi!  iicftrl,  Funrt  ion  ally,  the  fort-c  of  IIk.-  hciirl  in  inipuint-d  about  propor- 
tionally  to  its  diminution  in  weight.  The  biood-pressure  is  usually  low 
and  the  muscle  eanily  fatigued.  Overstraio  readily  occurs  in  such  hearts; 
And  sudden  death  is  not  uncommon. 
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VIII. 

FATTY  DEPOSITS  IN  AND  ABOUT  THE  HEART. 

Fat  may  be  deposited  in  the  heart  in  two  wa}**:  (1)  In  Aolid  maases 
of  adipose  tissue,  t-spccially  in  tlic  pericardium  in  fat  individuulu,  piirticu- 
larly  in  thoae  addicted  to  alcohol,  and  very  often  associated  with  coronary 
sclercMLS.   Tlii»  couditiou  is  designated  as  fally  infiltratiou  or  obese 


Fie.  Itl. — DutritmtioiKrftBtUiaildkbciUI  Ihehuit.    .t.  uunnal;  U,  itepoill  luuiotuac  bean:  C.  depoat 

in  ■  fatty  drKmaniliKl  h«rl. 

heart  (Ma-stfcttherx,  Kinch).  (2)  In  fine  dropIetB  occurring  diffusely 
within  the  heart  muscle-cella,  especially  in  nnR-mia,  infectious  dispases,  in 
piTsons  poisoned  by  phosphom:',  arst-inic,  and  mimcrou*  other  aubstauces, 
and  in  iissociatton  with  other  changes  in  the  myocardium.  This  condition 
is  called    fatty    degeneration. 

FATTY   INFILTRATION   OR    OBESITY  OF  THE  HEART. 

DEl'OSITlnS    OP   THE    FAT. 

Har\-ey,  the  discoverer  of  the  circulation,  describes  the  hearts  of  certain 
fat  persons  as  coverod  with  a  layer  of  fat  so  extensive  as  almost  to  ebecurs 
the  heart  muscle  from  view,  and  this  condition  is  one  of  not  very  infrequent 
occurrence.  In  norinnl  hearts  there  is  a  considerable  amount  of  fat  (30 
to  60  Ora.,  1  to  2  ounces)  collected  juiit  beneath  the  endothelial  layer  of  the 
pericardium,  along  the  auriculoventricular  and  interventricular  grooves 
(coronary  and  longitudinal  sulci  i.  at  thi-  baac  of  the  aorta,  and  scattered 
elsewhere  over  the  heart.  As  llic  individual  lays  on  more  body  fat,  more 
(at  is  deposited  in  the  porieardium,  at  first,  only  nt  the  usual  sites  along  the 
sulci;  but  later  it  spreads  over  and  into  the  myocardium,  penetrating  into 
it.  between  the  larger  strands  of  muscle,  and  finally  settling  beneath  the 
endocardium,  especially  about  the  ba^s  of  the  papillary  muscles. 

Thu  wi^ight  or  odipoir  tinur  mny  nclnally  exceed  thu  we'iKht  of  cardiac  muscle 
(W.  Miillcr,  llirach,  KiMh),  a«  shown  ti>-  tlie  [ollowing  figurea  deleniiined  by  W.  Malkr 
((or  the  metliod  nee  page  1). 
2U 
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Nature  of  Ihc  Faiij  Deposit.  -U ml pr  ihnne  circximstancM  thi>  fat  la  dep(Mit«d  in 
exactly  tlie  aa.tiw  riiiiiiner  aa  e-lsuwhere  iii  dm  bmly.  The  pat)iuiogical  chancter  COD- 
eista  uot  in  the  pruci'iia  but  in  the  amount  it!  the  ilnponit.  Tli^  iwlipojir  tisMie  in  thia 
reginii  iirtr^  iiol  differ  iiiacfr">wu[iieally  or  iiiieriMco|>icully  from  thp  fat  i-liiew)ier«.  Neitker 
doea  It  (lifTer  cliemic&lly.     li  is  onliiiary  "  iruoalooation  fal  "  (lloaenfcJi],  Leiek  and 

A 

n 


¥ut,  l*i. — flinuxnii'iiianphii  n(  foE  dvpotltfl  in  Ih*  htait.  A.  Ilniii  m<»rl*  n(  an  obfx  mdl- 
irldnat.  tliovlns  (si  rcli:  tl.  Iltdrl  mu-clr  o[  a  {Hillonl  whn  'h*H  of  poruioonia.  sliosUia  til  <lTu;)lrU 
WillilD  III*  c«ll<  ((ally  •l«aeuenbaiM-    <riiotomicruaraph  by  [Jr.  C'hu.  &  llond.t 

Winekler),  derived  directly  from  tbe  food ;  tor  IjCiek  and  Winckler  liai-c  afanwn  that  if 
dnt|B  h«  overfed  with  mutton  lalloo'.  the  fat  deponted  in  the  jieHr-anlium  lia«  an  iodine 
atMOTplion  coetRclent  a|>|>nKi(.'liitix  tiiorv  nearly  to  what  ici  in  the  slie^p  tliim  to  Ibat  of  the 
dog.  The  pericardial  fat  difTrn  from  tile  fat  uloewhere  in  but  one  iroportAnt  rp8p4ict.  atid 
one  u'hieh  ia  e«iiecially  to  tic  l>nnie  in  mind  in  tn^ntinx  the  condition,  namely,  tliut  it  i* 
telntit'cly  poor  in  lipase,  the  enzyiTie  nliich  foniu  and  niilita  ful.aiul  hence  ta 
relntively  Kin  bio.  AMnnlinx  to  l.ocveiiliuK  it  irould  appe^u  ttiat  lipaae  is  present 
ill  the  oelIi<i  ill  considerable  amouiita  at  tliei  time  the  (at  la  depoitiied,  but  in  ilieu  gradually 
deatrvy«<l;  k>  thul  if  si.ibsei|uently  ibe  fat  oi  the  tiudy  ii  reduced  from  inanition  or  other 
caiiMe,  there  ia  no  morr  mxyme  rcnutiriinx  in  tJic  perirardium  to  wplil  tip  iiliiil  in  aloi^ 
lhet«  and  lo  tvliirn  It  to  the  eencftxl  ciraulallon.  Aceonliiigly,  it  ii  fouml  that  in  ctarva- 
tkm  the  pericardial  and  perirenal  (ut  remain  after  all  the  reat  haa 
diaappeared  from  the  body  (lioovenlmrt,  Scluoffor),  ThIa  matter  will  bo  re* 
(erred  to  acain  In  connection  with  treatiiicot. 
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C.SBDIAC    COKDITIUNX    ASSOCIATED    WITH    OBRSITY. 

There  Arc  throe  defmito  conditionfl  which,  thouf^  in  no  way  pitrL  of 
the  general  proL-ci<!i  of  obcMty.  arc-  often  iis»uoi»l<.>d  with  it;  uiicl  il  is 
lh«8c,  ralliiT  than  ihe  obesity  it.feif,  whirh  give  ris«  to 
the  gyroptom  complex   refcrrtd  to  as  "futty  heart,"  or,  m 

Roraborj;  more  properly  dnaignatea 
it,  "niniittc  iiisufficit-iicy  of  fat  per- 
sons" (Die  IIerEin\iHkelinRiilhri4;nz 
(Icr  Fcttldibitigcn),  Thest-  are  (I) 
atrophy  of  the  heart  muscle,  and 
(2)  sc'lvro!<i«of  thu  coronary  arto- 
rics,  (3)  a  high  diaphraum. 

I.  Atrophy  and  Cardiosclerosis. 
— It  )B  esptcially  worthy  of  notice 
that  the  inci'ca.'te  in  sixe  and  weight 
of  the  heart  may  conceal  an  actual 
atrophy  of  the  heart  mu-icle  (Hin*eh) 
(sit  table  above)  and  a  correapond- 
inR  weakneeeof  the  heart,  .\ccord- 
in;:  to  moitt  writ«r)>,  lhi»  lies  mainly 
in  the  left  ventricle,  but  JHrsch  haa 
.■"luiwii  thjit  not  only  does  the  fatty 
infiltration  penetrate  chiefly 
the  wall  of  tile  right  ventricle,  but 
that  the  ayroptoma  moat  common 
anion);  fnl  pt'r.-wns  are  tliose  due  to 
primary  failure  of  the  right 
side  of  the  heart.  A  general  cardio- 
aelorosis  (see  pag<?  235)  is  often  aaso- 
riatt^'d  with  the  deposit  of  fat.  It  is  s 
self-evident  fsict  that  Buch  cnomioua 
dt-positii  of  fat  increoiie  tJie  work 
done  by  the  heart.  6rst  by  increas- 
ing the  weight  to  lie  moved  at  each 
Hvstole,  mid  secondly  by  increasing 
the  total  bed  of  the  htood  .stream. 
It  might  be  supposed  that  this  would 
in  itself  bring  about  hypertrophy,  but  hypertrophy  is  rarely  demonstrable. 
The  tendency  to  obesity  usually  occurs  either  in  p(;n<oii8  whose  lives  are 
!!vdcntary  and  whose  skeletal  and  cardiac  muscles  are  therefore  under- 
developed, oi*  else  ill  tliose  addicted  to  oxcctw^rt  of  alcohol  or  overeating, 
factors  which  in  themselves  bring  on  myocardial  chanfics  and  hypertrophy. 

2.  Coronary  Sclerosis. — The  pathologiciil  changes  nnd  aymptoiiis  due 
to  sclerosis  of  the  coronarj'  arteries  do  not  differ  from  those  arising  without 
the  presence  of  abnormal  fat  deposits  and  will  be  discussed  in  a  separate 
chapter  (v^iK  2S0). 

3.  High  Diaphragm. —  V'.  Frcyaud  Krehl  have  shown  in  animab  that 
pushing  up  the  diaphragm,  and  thus  displacing  the  heart,  greatly  intcr- 


Pin.  to. — An  ucMivn  tlaixnii  of  cDl«iillal 
ht,  (Frooi  ■  tpvirmiAii  ih  thm  Anuy  UaJioiL  Uu- 
•cum,  WuhtDsion.  D.  U.) 
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ferea  with  the  work  of  the  latter.  Myers  and  Schott  foiiml  that  soldiers 
who»c  di:iphra;;iu»  are  pushed  up  by  tifiht  belts  about  the  abdomen  exhibit 
Bymploiiifl  of  eatdiae  overslriiiii  much  mure  reudily  than  do  iioniml  indi- 
viduiilH.  Myont  found  acute  dilatation.^  most  common  in  tho  British 
regiments  in  which  cuiniiw;*  and  light  beUs  were  worn, 

Wenckebach  has  called  attention  to  the  fact  that  a  large  amount 
of  intra'abdomiiiiil  fat  pushe.-<  up  the  diftphragin  and  thu.t  pii!4hc.i  the 
heart  into  a  nion-  Iransvcrse  position  (upcx  often  in  the  fourth  intersp*ee), 
thereby  hamperin):  its  action.  Thin  factor  must  be  reckoned  with  in  tbo 
geneaut  of  the  cardiac  weaknuiu  of  fiit  persons. 


Oinically,  the  eardiac  manifestations  in  fat  peraons  are  very  vaHable. 
They  occur  most  frequently  in  aimocintion  with  (1)  general  obesity,  either 
hereditary  or  arising  primarily  from  over-eating:  (2)  in  childhood;  (3)  after 
castration  or  menopause;  (4)  overindulgence  in  alcohol,  eflpeeially malt 
liquors,  with  or  without  the  presence  of  gout;  (5)  di«be1e»  nicllitus  with 
obeaty  (Itpogenous  diabetes) ;  (6)  they  are  roo^t  frequent  and  most  inteiun 
after  th«  age  of  fifty. 

l-IIYSIC.^L  SIUNS. 

TTpon  phyiucfti  examination  the  mowt  ittriking  features  are  the  i^neral 
obesity ;  the  relative  weakness  of  the  skeletal  muscles;  the  groups  of  dilated 
venules,  especially  the  "Bardolphian"  "butterfly"  area  of  dilated  venules 
about  nose  and  cheeks,  as  well  as  similar  areas  along  the  attachment  of 
the  diaphragm  and  claewhere.  According  to  Hirturh.  dilatation  of  the 
superficial  veins  in  the  subcutaneous  fat  is  u  premonitory  sign  of  eardiac 
weakening;  but  thin  is  certainly  not  the  case  always.  Often  there  is  no 
visible  apex  impulse;  the  relative  cardiac  dulness  is  increased  to  both  left 
and  rifiht,  owing  to  the  transverse  position;  the  cardiac  flatness  is  dimin- 
ished. The  heart  ^^ounds  usually  have  a  distant  character  and  may  be  free 
from  murmurs.  Occasionally  there  may  be  slight  ecdema  of  the  feet  and  » 
(unall  amount  of  albumin  in  the  urine.  In  advanced  eases  of  cardiac  insuf- 
ficiency the  pulicni  may  Ix-eomc  much  thinner  (owing  to  dimini.-'hed  nlworp- 
tion  of  fat  from  the  intestine,  see  page  150),  but  the  pericardial  fat  may 
remain  undiminished. 

TKEATUKNT. 

The  treatment  of  cardiac  weakness  of  fat  persons  depend-f  entirely  upon 
the  stage  at  which  the  patient  is  seen.  If  ccdema  and  persistent  dyspno^i  or 
palpitation  upon  slight  e.xertion  are  already  preseni,  the  case  must  be  treated 
exactly  like  one  of  cardiac  overstrain  or  henrt  failure  from  any  other  eau.'V 
manifesting  similar  symptoms,  except  that,  owing  to  the  frequent  atTX)phy 
and  infdtriition  of  the  heart  muscle,  drugs  of  the  digitnlLt  group  are  often 
of  little  use  and  may  even  be  harmful.  The  patient  should  he  put  upon  rest, 
rest  ric  ted  diet,  with  liquids  restrict<"d  tn  IIXM)  cc,  purged  freely,  and 
bled  if  symptoms  of  failure  of  the  rii;ht  heart  sot  in.  Aniyl  nitrite,  nitro- 
glycerin, and  erj'throl  tetranitrate  may  be  used  to  relieve  attacks  of  dysp- 
na-a,  and  masMige,  pn.ssive  moveiiients,  and  fiiudly  ivsi.'»t<td  movoiuents,  and 
cold  water  or  Nauheim  baths  when  the  patient  is  able  to  get  out  of  bed. 
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When,  as  U  uuuully  the  cast.-,  the  putiiMit  is  seen  before  the  sta^  of 
actual  heart  failure  has  set  in  and  is  aufTering  only  from  whut  muy  be  con- 
sidcnHl  ae  the  premonitory  ^yniptonim  of  i-ardiao  affection, — palpiution 
and  shortoese  of  breath  on  exertion,  weaknciw,  and  giddiness. — the  treat- 
ment should  then  be  difected  toward  the  obesity  rather  than  toward  the 
heart.  A  main  indication  is  then  gradually  to  restrict  the  diet  to  n  heat 
equivalent  of  about  1200  to  1700  ciilorieB,  of  which  500  calories  (about  120 
Gm..  4  OK.)  should  be  proteid  (v.  Noorden). 

(1}  Reslrlcled  Diet. — Numerous  restricted  diets  have  been  laid  down, 
cttpcciuUy  by  Banting,  Ocrtel.  Hirschfeld,  Kiach,  and  Kbsl«in.  The  restric- 
tion should  not  take  place  suddenly,  for  fear  of  weakening  the  patient,  but 
should  take  place  in  several  Htagea,  reducing  500  calories  each  week  until 
the  lower  limit  i-n  reached.' 

(2)  Liquids  should  be  restricted  to  less  than  1000  e.c.  (1  quart)  per 
day;  thisabo  should  be  done  gradually.' 

Sanqilc  Dial. — V.  Xuonlen  gives  ilic  following  outline  diet,  which  !s  very  satJiifactory 
BB  a  txMJa  capablu  ot  modiliciitinii : 


'    BiMkfart- 

80  Gbl  eolcl  lean  meat 

i  white  roJI  {25  Gtn.) 

1  e«t 

1  cup  luiui  boiiilloii 

I  ctniill  plnU^  clear  M>iip 

ISO  Qm.  (A  01.)  lean  meat  or  tiakt. ...    . 

1  MI.  i  100  (!rii,  poIul»e9> 

Pew,  beiuw,  caiilillowor.  lutparagtw 

100  Cni.  frenli  fruit 

Btnck  coffpfi .,,.... ^..,...... 

aWJGm.  frcnh  foiit 

250  c.c  (1  kIiub)  skim-niillc 

Supper — 

126Grn.eo1dleanme«t  wlthpIcklM 

Rmi  \ieeia.  rtulislm.  fic 

30  (im.  jirnhnm  htriul 

'i~3  t«a«iioonfulii  bolM  fruit  (no  eu]tar}. 


10  A.1I. 
13  U. 


3  p.m. 
4r.H. 

e  P.H. 

8p.»i. 


Pmi. 


Total. 


30.5 
l.S 

e.& 
'a.s 

ST. 3 
1.9 
3.0 
O.fi 

V 
as 

2 

s.o 

0.4 


1550 


Fat. 

Ckrb. 

1.4 

I  *  »  r 

0.3 

U 

6.1 

'      n   , 

0.8 

'       .      -     ' 

2.0 

4 

2.8 

. . » t 

'  180 

ID 

15 

. .  ■> 

8 

. «.. 

<  .  -  - 

.4.1 

16 

2.0 

12 

3 

p  ■  ■  ■ 

S 

0.3 

12 

.... 

8 

as.e 

112 

Ckl. 


30$ 

85 

7 


£83 
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'  100  t5m.  (3  ot.)  raw  ineul  (protdd  30  per  oeol.,  fat  1 .7  per  cent.)  - 100  cal.  100  Cm. 
(3  OK.)  cnnlu-d  Icnn  meal  (proteid  .17  )«r  cent.,  fat  2.5  prr  c<!DI.)—  175  cal.  (nhniu  25  per 
cent,  higlier  in  well-dune  ruusled  niealo).  100  Gm.  (3  ox.)  cooked  meal  of  HlaJI-fed  animals 
(no  viBibk'  fal)  (proteid  '-id  [kt  ct-iil.,  fat  6  per  cent. )  — 200  cal.  1  pk6  W-S  dm.  prot«id  + 
e.2  Gm.  fal)=S,Scsl.  (.'liPfKc  (proleld  2.S  per  eenl.,  fnt  30  per  cent.,  enrliohydmto  2  per 
cent. )— -100  c»l  Milk  ([imteid  3,4  jiercent..  fal  li.O  [lerceiii,,  sugar  i.h  per  cent.) -80  cal. 
per  100  t'.c.  120  cal.  pi-r  oujiee).  PotalucH  100  Gm.  (3  we.)  -80  eal.  Bn-nd  (prolrid  7-9 
per  cent~,cArbohydrAtc35TD  SU  per  cent.,  the  Intler  in  iwiebaeksnddry  binuls)  100  Gm.« 
300-350  cal.     Sutiiiir  100  Cm. •  100  cal.     Bullvr  100  Gm.-&30r«l. 

'Oertcl  and  .SehweninKcr  ihouichl  ihnl  drinking  wnlrr  i*  n  fnctor  pmdndne  fat. 
Siraub  and  ollierv  have  shown  tliat  (hiH  in  \>y  no  mean*  the  care.  Ttie  only  influence  of 
the  n-nier  IIh  in  the  fnet  ttinl  wlieii  a  meal  is  taken  dry  llie  appetite  is  Icm  than  when  water 
is  taken,  «nd  conBeiiueintly  lew  i*  ealcli.  TIow^\-er,  conKidemblo  amoiimn  of  flniii  inerawe 
the  roluiue  of  blood  and  tlie  work  of  the  heart,  and  hence  ihe  liiuilatiou  of  SuJd  nroi 
the  heart  in  thii  vny. 
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(3)  Increased  Eixcrcisc. — Ineronxc  exerrise  gradually  as  much  as  pos- 
sible, oapci-islly  by  walking,  cither  on  the  level  or  on  gentle  grutlutil  ascents, 
interrupted  by  frequent  rests  before  either  weariness  or  shortness  of  breath 
sets  in.'  lu  this  way  tlic  encrg}*  uwd  by  the  body,  and  hence  aUo  the  fat| 
burned  up,  can  be  materially  increased. 


Wdght  of  pnticDt 

R«t*  2.7  nii)p»  pot  hwit. . . 
Rale  3.4  mil«  |*r  tour. . . 


Walking  on  I«t*I. 


Pir  mile. 


160  lb*. 
00«sl. 

75  wl- 


200  ItM. 
100  cal. 


Per  hour. 


ISO  Ibi.  I  200  lh>. 

170  eal.  (It*  Gm.  tat)    23Seal.  («  Um.  fat) 
330  cal.  (30  Um.  tnl)   310  cal.  (40  Cim.  fat)  1 


In  walking  up  itnui^  the  ener^'  tised  up  i*  filial  lo  elevatlonxweighl  of  patient 
plus  the  ciii>rfi:>*  exiKiided  In  InremnK  tiiv  dintuncc;  but  tliii  a  IbcoMlieally  f(|ii.ilb<l 
by  the  ^aergy  snveil  in  lh«  aubseqiienl  ilpqc^nl,  ami  on  tlie  other  haod,  both  tire 
incnMLsvil  l)y  bringing  into  pluy  ii  ilifTL'rviit  group  of  hiuh'Iri:  Itiiun^  facturii  cuii  iirarccly 
tVfXi  be  spiiroxim.ili'ly  pvliniatt^il  in  ihn  individual  cnjtoi  llnwrvcr,  Ziinli  pvw  the  lol- 
lowing  einpiricul  liuiirM:  a  man,  150  Ibi..  climbing  3  kil<lnlt^ttv<  (1.8  iniloO  ■«  oDc  hour 
upon  s  1(1  p(T  CPiii .  Kmdc  use*  up  about  2S  Gni.  (niniosi  I  ounce)  of  fal. 

(4)  Kesisted  movements  (Schott)  carried  out  under  the  supervision  of 
an  attendant;  or  contraction  of  iitila^niHtic  iiui!trle.-5  (Hen;)  {«¥  page  194). 

(5)  Xauheiiii  balhs  (sec  page  201)  or  daily  cold  balbs  as  cold  as  can 
be  borne  by  the  patient  without  .-iliock. 

(fi)  DntK  Trcalmcnl.  —  Str>Thnine  may  be  adminiatered  to  iiicrea.« 
muscular  tone,  provided  this  docs  not  also  incroa«-  the  appetite  too  much. 

Thyroiil  exlraet  antl  utiirr  "antifat"  mediculiun  oliould  be 
■  crupulounl.v  nvoldci).  Mclubotium  cxprrimcnts  buvr  iilinwn  thnt  tlin  ndmin- 
iiitrslion  of  thyroid  »ub«1nnro,  ihntiKli  inercavlniE  tii»  o)(i<lativ«'  procitetce,  cailM«  a  (iplil- 
tiug  of  protrid  lu  a  greutor  iteprer  tliun  of  ful.  and  Iwiicc  lii-fcats  its  own  end.  namrly, 
Ihnt  of  bumintc  up  the  fat  wllhoul  nITcctina  thr  ihuhrIp,  It  also  l>rin]i»  about  pnlpila- 
tion,  tachyriitilia,  aiii)  otlipr  iliattVMiiiig  BVinptoiiix,  Hiid  (etidii  (o  incrwue  nillicr  f.liun  lo 
<llmiiiii>h  iho  cnnliac  fcjilum. vvirn  though  il  ninylir  ditiiinixbinK  the  obesity itarlf. 

In  the  obesity  of  the  menopause,  tablets  of  ovarian  extract  are 
u.-ted  to  ineivase  oxidation,  as  this  effect  has  been  deiiuin.-<t rated  in  animals, 
but  clinically  the  results  from  its  u«  ore  ratter  uncertain. 

FMTV  DBCIESERATTON. 


PATHOWWiT. 

Pathological  Anatomy. — In  the  condition  known  ns  "fatly  ilegener 
tion"  llio  fat  i.-*  de))o^ik-ii  nut  by  an  inrreaw  of  adipow  tissue  but  in  the 
form  of  fine  droplets  within  llic  liearl  musrle-pells  (Kips.  141  and  142). 

In  some  cases  these  ilroplcts  can  iKr  seen  to  alinont  fill  the  entire  cell, 
in  other»  they  appear  as  a  few  diffusely  scattered  droplets  in  tlie  sarcoploam. 

'  It  miwt  be  borne  in  mind  that  i>cl«rmis  of  the  corunari-  srleriM  is  u  frequent  eoo- 
eomllanl  of  lieaK  ii«akiiens  in  fuT  ivogile,  and  bciiff  suddi-n  ovi^rfXLTlion  or  wvcrc  vxvr- 
eiMai  BrelolMavoiitcil.at  Icnitt  until  tbr  physician  has  thoroughly  acquainted  liHiMetf  with 
lite  palienl's  condition  aiut  cndiiMnoe. 
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Kot  all  the  cells  «rc  invudcil  by  the  fat,  but  with  the  naked  eye  y«Ilow  areas 
of  fatty  deRpneration  may  I>e  ppen  mingled  with  normal  ureas  of  red-brown 
vulor,  wliitrh  appear  noruiol  in  sliuctun;  under  the  niicroMopc. 

As  raeanlii  di§tributloii,  fitbbcrt  racogniw*  thr«e  type«:  (I)  diffuse  KCDeral 
fatty  dcgnwration,  in  which  ull  tlie  cclh  are  iooilcd  u-ith  Sal;  (2)  mottled  dc- 
([oncrik  t  ion ,  occurrJntc  in  ihn  «rraji  which  lip  midway  belirtien  or  at  poinCs 
miHil  <li8UDt  from  ttio  Ui7;i>r  urtcriuH;  uoourring  «Bpedally  in  uituiiuo  individuals 
nnil  in  p(.'ni(ini>  wboac  blcNxl-preinure  in  very  tow,  ao  that  tlie  cdlH  whJcb  ntn  nuiKt  dixtAnt 
from  lh«  arl«rie8  «iilTcr  from  iachatmin;  (3)  molded  periarterial  Tally  de- 
Seovmlion  iitwliicwl  by  (he  Hclioti  of  puinoiioiiii  BUbitanco  in  ihu  circulaliiift  blcimi.  »iich 
M  phcnphonu),  anrmc,  bnctrrial  polsoiui,  rlc,  in  which  ihoHn  crlln  fniffi^r  mnitt  which  nm 
brought  most  c!ow<1y  iulo  cnnlact  wilh  the  ijuImimi.  i.r.,  the  C4^lls  lyiii^  in  tin-  vicinity  at  the 
larger  art«ricii,  white-  Ihu  sfku  mnute  from  tlitsc  vwaeU  tm  narniol  or  involved  to  a  Icnapr 
dcfree. 

Nature  of  Fatty  Dcgcnvration.  —  The  fatty  degoneration  may  go  on 
in  hearts  olherwbe  licidlliy  in  conncftion  with  iiifct-tious  di^-usCK,  or  in 
chronic  myocarditis  and  in  valvular  heart  diseases.  The  exact  nature  ot 
the  process  i.s  not  clear.  Virchow  tinned  it  a  "degeneration,"  but  this 
term,  although  in  very  general  use,  docs  not  seem  to  designate  accurately 
the  process.  It  appears  to  he  a  difilurbance  of  cellular  melal)oli.'im  rather 
than  a  degeneration  uf  cell  protopliu^m,  and  it  has  been  suggesu^d  that 
perhaps  this  is  due  to  some  interference  with  the  oxidizing  ennj-mea  such 
that  the  fat  cannot  be  oxidized,  just  us  the  sugar  faiU  to  be  oxidiitcd  in 
diabetes.     But  this  suggestion  is  not  foundod  upon  any  experimental  data. 

It  ii^  therefore  most  important  from  the  stand-points  of  both  pathology 
and  prognosis  to  learn  where  this  fat  comes  from  and  how  it  is  formed. 
Vircliow  was  the  Tir^t  to  teach  that  there  wa-i  a  true  fatty  degeneration,  that 
ia  that  the  fat  was  formed  from  non-fatty  (probably  proteid)  substancea 
of  the  sarcopiasm.  It  must  Ije  home  in  mind  that  the  fat  might  be  present 
in  combination  a.t  it  us  in  lecithin  without  being  visible,  but  that  it  may 
become  visilile  when  it  ia  split  off  from  the  lecithin  molecules  and  deposited 
as  highly  refractive  droplets  of  true  fat. 

However,  the  nnatynes  of  niimrrmis  observer*  (BiStlchcr,  Krehl,  Rosenfclif)  dhow  a 
dctiniliT  iucn^HHv  in  lh«  fat  preeeiil  in  the  heart  niiiBCle  in  fatty  di^xt'iifratiuii.  Indeed, 
according  to  ItoMrtifckl,  Ihc  muscle  nhowii  "fntly  dcgi-nrttition"  whi^tii'Vi'r  it  contains  more 
than  15-17  |X'r  cent,  of  fat  wiitiin  th^  munck'.Ci'll*  (in  marked  fatly  di'itenerolion  uf^nally 
2ft-2t  in-Topnt.).  An  he  put  it,  "  there  is  nu  true  fully  de^eiieralion,  but 
the  cell  tx-eonim  poor  in  proteid  and  tat  enter*  it."  That  this  fnt  is 
nut  derived  from  the  brcakiojj  <lown  of  cell  eulelance.  but  ia  derived  eitlier  from 
the  (lit  of  the  food  or  from  tliat  transferred  from  the  Bul>cuUini-ouH  tinaue  el»i'- 
whert^  in  the  body,  biu>  been  shown  in  many  wnyK.  In  the  iirat  pinoe,  Krrhl  denKitu>tmlcd 
that  llie  lecithin  content  of  the  heart  muM'Ie  uds  praclicully  eouHianl  aii<l  qiiile  indegien- 
dcnl  of  tlic  dcgre*  of  fully  dcgenerulion.  unci  hrnce  Ihni  the  fat  wn»  not  deri\ed  from  ihia 
source.  Secondly,  RoHenfeld  nfiowed  that  in  a  he.art  wliose  left  ventricle  «ppe-nml  normal, 
hut  niioiv  right  veulricle  waa  very  yellow  in  a|i|>earHnce  (ami  ■hou'eil  fatty  deeenerallon 
oniteelionj.l.he  naturrof  ihcfnt  wiu  idenlioul  in  l>e)lh.  Thirdly, it  wiu  shown  also  by  llusen- 
feld  tliat  if  dopi  were  ftt«rved  nnlil  their  wibciilaneniis  fat  had  di«ip|ieared  nnd  were  then 
poiaoned  with  pluHplionu,  llie  fatly  de^enerulion  did  not  tlien  uptx'nr  ua  it  did  in  well- 
f«I  dojn-  Thia  fact  vran  further  demon nt  ml e<l  by  I^^iek  nnd  Winekler,  «h<)  jioisoned  their 
dogs  with  phoaphorus  and  then  fed  ihein  on  mutton  tallow  (loilinc  af«iori'tion  encflicicnt 
3K.2),  nm!  obtained  a  drpusit  within  the  lieiirt  niuBeli-  not  of  duK  fat  (1.  A.  (.'.  38.6)  but  of 
mution  tallow.  Thin  s^rma  to  provn  that  tlie  "fntly  deRenernlion"  of  heart  Riuscle  t* 
■imply  u  depoiiit  uf  fat  williin  the  uiunele-cell,  jiiM  aa  it  oecuni  within  lhec^onncclivc-tit«ue 
cell  under  iiormnl  dreumstnnccK.     The  tleijonition  of  this  tut  is  not  associated  with  any 


FATTY  DEPOSITS  IN  A\D  ABOUT  THE  HEART.         221 

c)iuiiji;l-  ill  Ihi-  lipaw  i>(  Ihp  hparl  mu»cl»  nor  o(  ihc  liver.  In  spiW  of  ihe  apparent  increase 
in  fnt  mi^tAljoliBiii.  'the  uullior  iUhi  found  ihnt  Ibi'  umoucit  of  lipiuw  in  Ihn  Iran  nnraii  uf 
a  buinuii  liver  molilnd  wilh  fatly  ilngoner.iliim  wns  i.Iip  Mimr  as  in  ilir"  npighliorinn  y<Jlow 
arra*.  It  wouU)  apj^eur,  tliererfore.  tlmt.  cheiiiipully.  tlie  phmuiy  i'huiiK«  being  aLumt,  fatty 
detune  rut  juii  Her  not  in  the  hcatt  but  cWwhen?  in  tlip  body.  Thin  in  further  borne  nut  by  I 
thb  fnct  that  in  nnitn«lii  poisoned  with  phocplioniH,  oil  of  piileKon.  He.  ihr  total  amount 
of  fat  in  the  body  iit  iliininished,  while  l}iiil  in  lliir  hemt  und  livtr  in  iiicrriuUfd.  The  latter 
orsaat  necm  niercly  to  dcpowt  the  fut  ihrowii  tnU>  tlio  general  clrciilnlion. 

BTIOLOCY. 

Fatty  degcneratioB  in  the  bunian  heart  occurs  most  commonly  in 
oaiiociation  with  alcoholimn,  cither  acute  or  chronic,  primai-)'  and  .terondary 
Aiiu-mia.'t,  aftvr  hemorrhages,  in  ovsociation  with  myocanlitiH,  valvular 
and  other  canliac  leuons,  in  moat  inft^ctioiiii  difleattes,  in  minera.  smelters, 
anil  many  tuctal  workers,  a»  well  a»  in  aumeruus  other  industries  where 
[toiiionous  subetancpd  are  employed.  In  a  number  of  ca«ea  of  death 
from  rhlomfonn  aniratliesiu  fatty  degeneration  ha.'*  I)fcn  found  and  is 
usually  ascribed  to  the  action  of  the  chloroform,  but  Rosenfeld  believes 
that  in  these  riLse^  the  fatly  degeneration  is  alwayn  jiresent  before  the 
cliloroform  was  given,  and  that  thia  fact  accounts  for  the  death  of  tlic 
patient. 

Not  infrequently,  as  in  cusea  of  phosphorus  poisoning  and  of  tnfccttous) 
diseases,  the  same  aj^nt  which  bring.-^  about  the  fatty  detceneration  alcio 
Rive*  rfai*  tn  dtmiui^lu^)  tone  of  the  vasomotor  centre.     Failure  of  the  cir- 
culation may  result  from  the  latter  factor,  but  thia  need  scarcely  be  ascribed 
to  the  fatty  change  in  the  heart. 

STRENCTH    OF    HEART    WITH    FATTY    DEOEN'EKATION. 

Tbc»C  results  of  chemical  investigation  also  find  their  parallel  in  tho 
effects  upon  muscle.  Welch,  in  1S8S,  wa«  able  to  show  that  the  hearts  of 
rabbits  rendered  fatty  by  prolonged  cxprwure  to  hiyh  tempcralurei*  were 
quite  normal  aa  regards  preservation  of  blood-preaaui*,  reactions  to  vagus 
stimulation,  etc.;  whih?  Hiiwiifcld  .iml  Feiiyve.<*y  ten  years  later  ahowed 
that  animuls  poisoned  with  phosphorus  withstood  the  strain  from  cismpiug 
the  abdominal  aorta  quite  hm  well  as  did  normal  animals.  On  the  other 
hand,  de  la  Camp  compelled  his  phosphorus  dog)?  to  run  a  tread-mill  until 
fatigue  set  in.  and  found  with  the  X-ray  that  their  hearts  had  dilated, 
wherea."*  those  of  normal  dogw  did  not  dilate  under  these  cinunistaiiceK. 
T li e  tonicity  of  the  cardiac  muscle  was  diminished. 
I)e  la  (^amp'rt  expcrimenta  have  not  been  rei>caled  aa  yot,  but  they  seem 
to  have  lie*n  very  carefully  carried  out.  It  seems  certain  that,  ais  Kraus 
clainii),  there  is  a  cniLsidernble  difTercaee  Ijetween  the  endurance  of  normal 
hearts  and  of  those  with  fatty  defeneration. 

Moreover,  patients  with  fatty  lie  gone  rati  on  of  the  heart  are  very  sen- 
sitive to  digitalis  luid  are  frequently  Injured  by  it.  Sudden  death  from 
o\-i;rdoso  of  digit^tis  or  from  acute  cardiac  overstrain  is  more  common  in 
palienl^t  wilh  fatty  itegeneralion  of  the  lienrt  than  in  nlmo.sI  any  other 
condition.  The  relative  frequency  with  which  fatty  degeneration  is 
ciated  with  s|)onl«ncoiifi  ni|)lure  of  the  heiirl  is  aliw  evidence  of  weakneM^ 
of  tlie  walls. 
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srilPTOMS   AND   !<ION»l. 

The  moat  rharacterUtic  s>-Riptoinfl  aRmcinted  nith  th«  condiUon  are 
tbottP  of  general  ik-bility  «iui  fwblctH.'f;'.  more  or  less  lunguor  ami  MOinno- 
lence,  as  a  rule  without  markpil  cai(lioi'e,tpiralor>-  symptom!)  except  short- 
ness of  breulh  on  t'N«rtion.  The  puW  t»  usualiy  small,  mllier  collftpwng, 
and  feeble :  the  blood-pressure  is  below  normal,  except  when  complicated 
by  chronic  myocarditis  or  vulvular  legion  (mnximal  pressure  SK)  to  115 
mm.  Ilg);  the  pulse-rate  is  increased.  On  physical  examination  the  heart 
may  be  either  normal  or  dilated,  the  soiinil.-*  either  feeble  and  distant  or 
short  and  sharp;  the  apex  Impulse  may  or  may  not  be  well  marked.  The 
liver  and  spleen  are  often  enlarged  as  part  of  the  (teneral  malady  of  which 
the  cardiac  condition  also  forms  a  part.  There  Is  sometimes  (rdenia  of  the 
feet  and  ankles.  However,  it  must  be  frankly  admitted  that  none  of  these 
is  either  constant  or  characteristic;  ttud  the  diagDosia  may  have  to  be 
made  from  inference  only. 

DIAGNOSIS. 

The  diftiinosis  of  fatty  deReneraiion  may  often  be  made  with  more  or 
less  probability  from  a  knowledge  of  the  etiological  factors,  but  not  from 
any  of  the  phyiucal  signa,  so  that,  ax  Krehl  puts  it,  there  are  no  clin- 
ical si^ns  for  tlie  diagnosis  of  fatly  degeneration  of 
the  he  art. 

theatmkkt. 

When  the  condition  is  recogniited,  or  rather  suspected,  the  treatment 
consista  of  absolute  rest  in  bed  for  at  least  two  weeks  after  the  acute  dis- 
turbance has  paM«e<l  off  and  until  slowe<]  respiration  and  increased  tolerance 
to  mild  but  gradually  incix-a^ing  arm  exercises  show  that  the  heart  muscle 
has  regained  its  normal  condition.  Whether  it  is  possible  to  owrcome  the 
fatty  degeneration  of  a  chronically  diseased  heart  is  questionable,  but  in 
that,  aa  in  other  conditions,  treatment  must  be  guided  by  the  general 
response  of  the  patient,  and  over-exertion  must  i-onslaniiy  W-  shunned. 

It  must  be  borne  in  mind  that  hearts  which  are  in  a  state  of  fulty 
degeneration  are  particularly  sensitive  to  digilalis;  so  that,  when  this  con- 
dition is  suspected,  digitalis  should  be  either  avoided  or  given  in  smaller 
doses  than  usual. 

i-nouNosis. 

Spontaneous  recovery  ts  the  r\ile  if  too  great  a  burden  is  not  imposed 
on  the  heart;  but  in  spite  of  the  results  of  animal  cxpcnincnts,  especially 
those  of  Welch  and  Hasenfeld  ami  Kenyve.'is}',  attention  must  be  called 
to  the  fact  that  sudden  death  is  far  from  a  rare  occurrence  in  hearts  with 
fatty  degeneration.  It  occurs  most  frequently  after  or  during  exertion. 
One  can  scarcely  avoid  the  suspicion  that  iwrhaps  the  eondition  which 
brings  abont  the  change  in  the  fat  metabolism  is  also  one  which  limits  the 
total  metabolism  of  the  heart  nuiscle-cells  and  coii.se<niently  their  contrae- 
tjlity;  so  that  after  a  certain  limit  is  passed  they  suddenly  cease  tlieir  func- 
tion, just  as  is  the  case  in  the  eellidar  &sphy.\ia  of  intermittent  claudiea- 
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tion  antl  coronary  ttclcroMui  (sec  page  282,  Fig,  166),  or  in  toxic  myocarditis 
from  diphtheria.  Spontaneous  rupture  of  the  heart  is  par- 
ticularly common  in  eattos  of  fatty  ilegencration.  The  latter  was  present 
iu  77  per  cent,  of  the  cases  collected  by  Hamilton.  ~ 
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IX. 

AFFECTIONS  OF  THE  MYOCARDIUSr. 

cprtain  amount  ot  degeneration  in  the  fibres  of  the  heart  mufwle 
occuiH  (luring  the  course  of  ever}'  aculo  ft^biil*  (li»cji»e  or  intoxication.  As 
has  been  st-eii  in  pn-vious  chnpu-rs,  the  hi-art  andcT  these  conditions  exhibitn 
aigna  of  overHtrain,  and  the  dia);nosi»  of  myocarditis,  ihvnifore,  dcpcndH 
upon  the  dcgrcw  mrlicr  ihun  the  more  existence  of  cardiac  weakness. 
However,  in  certain  cases  the  signs  of  cardiac  weaknejta  overshadow  tboM 
of  the  original  <it»ca»i>  and  it  ix  in  these  that  ucuto  myocarditis  is  usually 
recognited.  The  chronic  changes,  however,  which  follow  long  after  the 
original  disea-se  ha8  aul^^idcd,  present  a  less  complicated  picture  and  there- 
fore are  more  easily  rccogoieod. 


I-ATIIOLOUK'AI.   ANATOMY. 

The  legions  of  acute  and  chronic  niyocarditia  are  merely  different 
stages  in  a  process  wliich  i»  nioit-  or  less  continuous.  The  lc«ons  of  chronic 
myocarditis  iire  always  preceded  by  the  acute  lenions,  but  the  degeneration 
may  not  bu  so  sevens  at  any  of  the  earlier  periods  as  to  give  rise  U>  symp- 
toms of  eardiftc  weaknes-t. 

In  the  first  stjigc  of  acuto  myocarditis  there  is  injury  and  degeneration 
of  the  niu.'tnlft-fibrp,-;,  with  cedema  about  them,  and  infiltration  of  polymorpho- 
nuclear or  monoiiucleikr  colls  into  the  cedcmatuus  spaces  between  the  Bbrcs. 

Ocgcncrallvc  Changes* — The  degenerative  changes  which  take 
place  in  the  heart  muscle  iint;  (1)  parenchymatous  degeneration, 
(2)  fatty  degeneration,  (3)  hyaline  and  amyloid  degenera- 
tion, (4)  calcareous  degeneration,  and  (.'>)  fragmentation. 

Parenchymatous  degeneration  of  the  heart  muscle  was  first 
dewrribed  by  Virchow  and  Itoettcher.  The  muBcle-fibres  swell,  lose  their 
striation.  and  the  plasma  eontuins  numeruu.s  gninuU-M  of  an  albuminous 
niuterial,  probably  altered  muscle  protcid  (myosin).  They  retain  their 
contractile  power  to  a  certain  extent,  but  its  force  at  this  stage  is  somewhat 
impaired,  and  the  cell  may  subsequently  return  to  normal  without  under- 
going complete  necrosis.  In  the  more  severely  injured  cells  the  nucleus 
la  destroyed,  the  sarcoplasm  ln-comes  filled  witli  vaciiokut,  ttikc^i  on  a  basic 
stain,  and  Ls  gra<lually  absorbed,  leaving  only  the  sarcoiemnia.  Often,  but 
not  always,  pHrenchymatous  and  fatty  degeneration  go  on  in  the  sunc 
fibre,  the  fat  being  deposited  as  the  proteid  is  removed. 

In  some  cases  fibres  undergo  hyaline  or  waxy  dngeneratioD 
(Zenker)  and  present  an  absolutely  homogeneous  appearance,  taking  up  the 
acid  stains  (protophismic)  with  great  avidity.  In  rarer  cases  there  is  a 
calcareous  degeneration  witli  deposit  of  calcium  salt^in  the  muscle- 
cells.     These  cells  then  take  up  the  basic  (or  nuclear)  stains  (description  of 
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a  case  and  diaouBsion  of  the  literature  is  to  he  found  in  the  article  of  E.  K. 
Culleii).  The  dogi-m-niliori  is  nvvvr  uniformly  distribulid  thrniijRhout  the 
cells,  not  all  tho  cells  being  affected  at  once  or  iu  the  same  dogrec. 

OccuBuituiIl.v  tlif  liPorl  iiiuscIC'CdU  sbuw  pi>culiar  Hpliu  exUMiiliii^  Iran-Hverwlj'  BCiun 
tht!  H'hnic  or  pnri  of  The  CfW.  ThU  cnnilition  in  known  si*  "Iragnirnlaiian."  The 
librtu  may  :<liow  ilu  ut.her  Bigliii  uf  iJviRiicnitiun,  tlip  tniiis\'erM^  HlnutioiiH  tiui}'  l)0  cicflr,  antl 
Ihc  IcinRilU'linnl  Hiriic  tna>'  im  dUtiricl  up  to  the  line  uf  the  fracliirv.  Fragmvniiilioii  hiu 
liivn  foiinit  after  ilcalli  from  a  IrcmrndutiH  vnriMyofwiuw*,  ex-en  ininrfividiiJiliniyiiiKfrom 
ucotdvDl.  U  duot  nul  srrm.  tliervfuic,  to  bv  a  aipi  of  spt-cilii'  di^l^neniliun.  Liiclrich'ii 
altnnjits  l«  pnivir  it.  nit  nrtrfiicT.  an<l  nilhitr  In  cxcliKle  il  ivhnn  once  prrarni  or  In  lirictiE  on 
fraifmentalfon  by  alltiwinu  tin-  ht'url  to  |xu8  ihruuirli  I'liriuiis  Btu£i-8  of  <kcuin|i(»<itiu[i.  liavaj 
bwn  iiruiiccuBful.  nod  BiihliK  in  a  very  careful  rcw-nrch  seeni*  to  hnve  ihown  (iiat  it] 
»  »n  artefact  wliich  i«  prmliiceii  when  the  niicroioine  tnifc  cum  ai  rinhi  atiKki*  lo  th» 
muHcle-ribroi.  Thin  iibscrviilioii  still  n.i]Uirai  ruDlinnalioii.  Othemiiv  the  conicdiiuK  of 
optDion  aeeniE  i»  he  that  frnKTi'entnlion  it  the  nsiilt  of  ■onie  ehnnitr  in  the  musclc-fihrca 
ncciiirini:  diiniii:  (he  dcnih  ai^iity,  and  (hat  k  m  riol  to  )>e  r«i;unie<l  sa  a  dee*' ne  nit  ion, 

A!i  illiifiirBtiti)(  the  fn.i(uc^ncy  of  ihe  ■c^-rml  lypen  of  Riyoninliul  ileguneniiion  Romberg 
find*  Ihn  fnltowinK  frixiucncy  in  '2tl  caws: 

Tgphoid /eitr — II  cata:  ParvDehriiiatoiiii  (uttiuniinoiu)  fleKeoenilioD.  nuK(eral«  or 
inlcrue  10:   fntty.  prccenl  A.  ahtcnt  A;  hyaline  or  wnxy  (■lishl)  2.  nbacmt  9. 

SrarM /iivfT — 11}  r>ui».*  Albiiniitioun  d<<eeiiertkliuii.  prment  tt,  absent  1.  nut  n<>l«d  1; 
fatly,  imetine  I,  tnodfrnilv  I,  iduent  S;  liyuline  or  mtxy,  motlemte  3,  alKwnl  7. 

l}iphtkrnii~>i  (ami:  Albuminous,  intntine  1,  modcraCCi  4,  sl«cnt  3;  fatly,  inleiuw  S, 
sbMDt  'i;  hyntiri«  or  waxy,  pn^eiit  '!.  abnent  li. 


Fm.  1*4. —  liilllmiioD  1.1JIIK  ilio  cuuna  ul  Ihr  lilnul-visavU  In  •obntnl*  mvinnliil'-     Blmid-i. 
lnjm«d.     A.  ixi«  |»«Br.     B,  Bwu*,  biclipr  pi>n**r,     4 Pliutimiipm^rvtih  br  1>T.  C  1^  B"iirL> 

Dislribulion  of  Myocardial  Changes. — In  man.  actiordinf;  to  Krehl,' 
Hcute  myoi:ardial  U-sioiist  urt*  )Mirticu1»rly  i-ommon  in  thtj 
papillary   niusclo»  of  tlio   loft  vflnlricl«   and   in    the   mus- 

'  Ex'iminalion  of  Sfteimrnf.—ln  ca*t-n  in  which  the  stale  of  the  myor.anliiim  H 
ol  iiiipnttnnee,  the  niierTHcnpic  Klruclutf  of  Ihe  heart,  inuscli-  ntioiild  alu'ay!i  be  e!i.Hniiiicil 
by  Ihe  nielho"!  of  Kreh),  Krvht  cula  Ibc  hcurl  inio  cubicut  blcickn  1  cm.  in  mv.  numbcrinfl 
thcni  in  onlcr  to  I  hat  theex.iel  location  of  eiu-h  block  ran  be  acriinilely  dctcnnin<rl.  ^bcnc 
blnck«  arc  tixnl  in  Motlcr'"  Koluttuti  and  a  aeclioii  or  \wv  from  ciicli  in  cxuinined.  In  thi.i 
«uy  n  v«-ty  lh«ni'ii:b  idea  of  the  extended  diKtrihutioiiof  kviont  inny  licRninnl,  anil  aotudy 
of  «  veiv  ten  he^ris  tiuiii  revcnig  morv  MOUraiu  kflowlnlce  than  cau  olbeniw  be  ^ovil 
front  a  large  Dumber  of  ui^iis  eiamiiMd  lesi  thoroughly. 
IS 


226 


DISEASES   OF  THE   HEART   AND   AORTA. 


cHlatiire  about  the  K>ft  nuriculo ventricular  ring.  Pcarce 
ami  FU'ishcr  and  Ixjcb  have  protiueed  in  rabbits  myormiiial  Ipstons  having 
the  same  distributiou  by  tho  injection  of  udrcnalin  (Pcarce)  or  ndrcnalin 
with  »))arUHn  or  caffeine  (Flcisher  ajid  I..oeb).  Roy  and  Adami  bavo 
shown  that  wdcma  occurs  moitt  retidily  in  thcsu  rrgionx  during  <!x|}cri- 
niciiial  rnriliac  ovei-strain. 

In  contrast  to  the  k-stons  upon  the  valvei*.  thi*  toxic  or  infi-ctivc  ugcntM 
giving  riHc  to  tcsions  of  the  myocardium  <io  not  spread  through  tho  walls 
from  tho  cavity  of  the  ventricles,  but  arc  carried  into  the  heart  muscle 
through  the  coroiiarj-  artoricR  and  dii^tributed  tltrough  their  finer  branches.  • 

The  foci  of  in tl animation  whoiher  nf  ba<^lcrial 
or  i.oxif  origin  usually  arise  within  the  lymph 
'Spaces  around  the  arteries,  which  they 
Kurround  in  slecv«,  cuff,  or  signet- 
ring   distribution. 

Abscess. — The  form  which  the  foci  as- 
sume depends  chiefly  upon  the  nature  and 
properties  of  the  infective  a]e;cnt.  If  the 
virulence  of  the  germ  i»  great,  ubscesscs  may 
be  produced  in  the  heart  muwle  (suppurative 
myocarditis)  arielsewhen^  in  the  body  Thi-se 
abscesses  arc  usually  produced  by  small  septic 
thrombi  which  plug  the  niinuto  branches  of 
the  urierics.  Under  the  influence  of  the  fibrin 
fi-rnii-nt  secrfrted  by  the  bacu^ria,  the  vessel 
Boon  becomes  completely  filled  with  a  throm- 
bus, an  area  of  i.tehii-mia  nrriultii  in  llu:  heart 
muscle,  which  quickly  becomes  infected  and 
brf^aks  down  to  form  an  abscess.  Thrae  ab- 
scesstrs  vary  in  aixe  from  a  submiliury  nodule 
to  a  cavity  HcparatinR  the  muscle  layers  in  the 
entire  int<Tventricular  septum.  They  are 
usually  produced  by  the  pyogenic  cocci  in 
t)Cptiea>mia  or  following  rrauma  to  tbt^  heart  (aee  page  »i9).  The  outcome 
i.s  usually  fatal.  Occasionally  there  i»  rupture  of  the  ventricle  through 
the  necrotic  portions  of  tho  wall. 

"Kheumalic"  Foci.^In  the  less  virulent  infections,  such  as  rhcuma- 
tiHm,  typhoid  fever,  iuDuenza,  the  foci  do  not  undergo  suppuration,  but 
the  lymph  spacer  around  the  arteries  and  capillaries  are  fiheil  with  i-elUdar 
infiltration,  polymorphonuclear  in  most  of  the  acute  infectious  diseases, 
while  mononuclear  cells  predominate  in  myocarditU  from  typhoid  fever 
and  subacute  rheumatism. 

Since  rheumatic  fever  is  perhaps  the  moat  rommon  cause  of  myocar- 
ditis, the  Ic.tions  which  it  produces  arc  of  particular  Interest,  Romberg, 
Asphoff,  tJeipel,  and  Coombs  have  called  attention  to  the  pre-sence  of  small 
Mubiiiiliiirv  foci  0.1-0.2  mm.  in  lUameter,  which  occur  with  great  frciitieney 
in  rheumatic  patients,  especially  in  the  musculature?  about  the  mitral  ring. 
Each  focus  conaistH  of  a  hyaline  centre  formed  by  agglutinative  thrombosis 
within  a  capillary.    About  this  there  i»  a  zone  of  ^ant  colls  each  containing 
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2-4  niirH,  and  thfiso  in  turn  are  Burrounded  by  &  wider  zone  ot  mononuclcur 
cells  intereperscd  with  cosinophile.*.  Thfl  writers  mentioned  regard  these 
foci  as  paihoRnomonir  of  rheumftlism,  ulthough  thcv  miiy  bear  only  (lie 
general  fciiturrs  of »  subjieut*  inflammatinn  ubuut  an  area  of  hyaline?  throni- 
boaia.  Indeed  the  most  typica]  specimen  of  these  found  in  the  John» 
FlopkiiiM  Put  holu^cral  Museum  was  seen  in  a  case  of  non-rheumatic  myocar- 
ditis. On  the  other  hand,  Kreund  hiw  n>portfd  n  kokc-  of  aeute  rheumatic 
myocArdttis  in  which  the  infittration  was  mainly  polymorphonuclear. 

Brscht  and  Wachlcr  liavp  reccnlly  pmiluced  nrlhritii,  trwlorurtliiii".  «ini  niyorardlti* 
wilti  lynipliocylic  infiliral iciii.i  in  miinuila  hy  injection  ot  ciilliimi  of  difiUicorci  ubrsiticd 
from  two  ca>«i  of  Aentf  articiikr  rlifunmiisin.  Thew  iiiRllmliona  contr«»i  »happly  with 
tho  po)ymori>liuijuc]i.-»r  Infill  rat  ionk  tuunlly  |>ruducvd  t>y  pyoguoic  >liv'pCoovcci. 

B 


ris.140.— I*houauiat«ci*pl>flwwiuKBii*ti-ef>«inll>|i|>ra(tinuMic.  A.Lowpowtr.  D.8wd«. hichwpoKn. 

5>iibjil(lcncc  ot  Lesions. — The  change's  which  occur  in  the  myocardium 
when  the  pa(ii-nt  o^rovern  from  the  ucutc  tiifevtion  or  intoxication,  which 
is  the  caUHsl  factor,  vary  both  with  duration  and  intensity  of  the  dltoaao 
and  the  rapidity  and  completeness  of  the  recovery.  If  the  cuu»al  factor 
completely  dtsappcare  and  Itii  nojoum  in  the  body  has  beea  a  short  one,  no 
permanent  chanRes  may  have  taken  place.  The  (vdi-mn  of  the  fibrea  diitap- 
peiu^,  the  eellulur  evudute  may  be  nb<<iorbed  in  tola,  and  the  myocanlium 
may  resume  Us  normal  appearance.  If  areas  of  fibres  have  bi'cn  destroyed 
their  place  may  be  l-aken  by  scar  tissue.  But  if  the  duration  of  the  process 
has  been  so  long  that  connective  tissue  has  begun  to  be  formed  in  the 
exudate,  tl»e  traces  are  no  longer  oblil«micd  and  a  chronic  myocarditis 
has  Hct  in. 


PATHOLOtilCAI.    PltYSIOLOar. 

As  has  been  seen  in  previous  chapters,  hearts  whose  muscle 
is  injured  become  diluted  upon  comparatively  slight 
exertion,  while  healthy  hearts  resist  dilatation  in  spite  of  tremendous 
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exertion,  Moritz  and  Di<'tlen,  whose  X-r«y  studicj*  hnve  demonirtrated 
that  the  Dortmil  lieart  becomes  umaUcr  in  severe  exercise,  have  shown  thai, 
on  the  rontraiy,  the  heart  whow  mumble  ia  <li»easf:<i  tinilorgiten  treitientloiLs 
dilatation.  Xcvorthcless  it  may  iimintain  n  normal  or  even  heishienetl 
hlood-iiresftiirc  without  uppitreni  efTorl,  and  exrept  for  the  dilittHlion  may 
present  no  other  signs  of  abnormality.  It  U  more  common  in  conditions 
of  a(riiT«  myorardial  change  to  have  a  low  blood-prcflsure.  but  ihU  U  due 
to  the  fact  that  the  toxic  substances  which  injure  the  hvart  muifclc  also 
depress  t  he  va-somotor  eentre.  The  low  blood-pressure  is  due  to  the  latter 
inlluetice  and  not  to  the  wcnknet»  of  the  heart. 

Tbew  facts  were  brouelit  out  br  ver}'  inlcrMliiiiE  studies  of  tlie  phj'giutuvj'  u(  tbe 
heart  muiicle  after  injccticHm  of  dipiitlieriu  tuxiii  n-!iicli  m.'re  nimle  by  I{d1I,v  unij  later  b,v 
V.  Stejskal-  ttoU.v  ilHCii  n  do^  of  toxin  whicli  i^M  killiul  hid  mbbilx  in  Iwriit;,'-fi>iiT  houR'. 
and  then  bi^un  tiU  cjipi^riiDecilA  ubout  tweiity-twu  )iout«  iifli>r  lb(<  injeclion,  H«  fuunij 
that  lit  thin  litno  the  blond- pressure  uu'l  pulsf-r.iip  uf  the  nnimsl 
iKfTH  Hiill  quite  Dorniftl,  nnil  llini  ilir  heart  tea*.  ^tUi  nble  to  respond  uell  ii> 
inertftned  work  thrown  upou  il  bycoriipnisaitut:  tbe  abdominal  uorla.vtc..  and  Ihat  itiubloiid' 
prmsure  incmaiioj  rnnhidirmbiy,  A1h>iiI  half  an  hour  liefon  drnlh,  howrvrr.  the  hlooi)' 
preitture  Ix'pui  tu  faJI,  uwliic  tu  liw*  iff  vaHoniotor  (one.  hh  ha>]  beon  sliuwii  b>'  Rutnber^. 
Evpn  at  thU  time  the  heart  wtw  itiU  fllraue  (-rioM)!!]  U>  n-sponii  by  u  ■rcoad  riM  of  blacH]* 
|iR«tur<^  upon  clanipiHK  the  ohdomlnal  aorta.  \rn  wxin  nflcr  ihii.  howrvcr,  within  a 
lev/  niinuivs,  I  hi-  rate  became  irr^Kular  and  the  lieart  weak- 
ened eomplelely.  V.  Stci^kaVn  resulla  wure  Hiniilar.  Tbe  iiclion  of  the  diphthnria 
loiiii  bud  not  been  iiiiTnediiit*,  but  it  bad  re*|uin>i  neveral  hoiint  ii>  combine  wilh  Ihe  heart 
muwtp.  uftcr  which  Ha  wcakuixa  was  tiiuiiireBl. 

The  conclusion  reached  by  Roily  and  v.  Stejskal  is  that  the  heart 
remains  competent  in  spite  of  muscular  vrenkness  until 
a  certain  degree  of  strain  is  imposed  upon  it,  when  it 
8ud<!cnly  rrot«iH>s  the  thivshohl  that  leads  to  failure,  dilulation,  and  even 
death.  The  threshold  of  cardiac  oven<triun  in  the  lieulthy  heart  is  at  a 
much  hij{hpr  level. 

Arrhythmia  in  Acute  Myocarditis. — Irregularity  of  the  pnW-  c&nnot  be 
brought  alK>ut  by  injurinu  the  myocardium  by  injection  of  alcohol,  iodine, 
or  evi'u  KCN,  but  often  occur.*  in  man  as  ii  rt-nuli  of  myocitrdial  lewioni*, 
especially  after  exercise  and  overstrain.  (IcrluiriU,  Miillcr,  and  Schi>nlierg 
have  railed  attention  to  the  a.ssociation  of  irregularity  with  structural 
changes  and  pariJyscs  of  (he  right  auricle.  In  mitral  diM-nse  it  is  probable 
thai  irregularity  arises  in  the  left  auricle  rather  than  in  the  right,  since  the 
latter  is  then  not  Ihe  went  of  piithologtcal  conditions.' 

Bradycardia  U  met  with  iu  the  late  forms  of  diphtheric,  influ<>ni;a1, 
and  pneumonic  myocarditis  and  occasionally  during  the  febrile  singe.  Il 
is  often  vagal  in  origin,  but  is  sometimes  due  to  depressed  conductivity 
of  the  auriculoveni  ricular  bumlle,  the  ventricle  responding  only  l«  alter- 
nate contractions  of  ihe  auricle  (2  :  1  rhythm).  Il  is  prohabk-  that  under 
tliesc  conditions  to.\ie  myocardial  changes  have  taken  place  in  the  bun- 
dle (Mttckenxie).  It  im  not  unlikely  that  itume  of  the  sudden  deaths 
during  convalescence  from  diphtheria  may  be  due  to  this  cause  (Dunn, 
sec  page  -178). 

'  More  fully  discUMed  In  chajHer  on  Mitral  fl>(eno»is. 
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SIGNS    AND    SYMPTOMS, 

The  most  characteristic  sign  of  myocardial  weak- 
ness is  dilatation  of  the  heart  (see  page  227).  The  heart 
is  usually,  but  by  no  means  always,  rapid,  the  sounds  may  be  clear  but  are 
usually  short  and  sharp;  they  may  be  embryocardiac  in  rapid  hearts;  a 
gallop  rhythm,  especially  of  the  presystolic  type,  may  be  present, 
or  the  sounds  may  be  definitely  split  (reduplicated).  It  is  also  very  com- 
mon to  hear  soft  systolic  murmurs  over  the  apex  or  the  tri- 
cuspid area,  due  to  functional  insufficiencies  at  the  auriculoventricular 
orifices  (see  page  140),  or  to  hear  the  "accidental"  systolic  murmur  in 
the  pulmonary  area.  The  second  pulmonic  sound  is  usually  ac- 
centuated  from  stasis  in  the  pulmonary  vessels. 

Clinically,  uncomplicated  myocarditis  is  met  with  in  the  course  of  the 
febrile  diseases  and  the  intoxications,  especially  alcohol- 
ism, phosphorus  poisoning,  and  ptomaine  poisoning.  It  is  present 
also  in  a  certain  degree  in  almost  every  case  of  acute  endocarditis  or  peri- 
carditis, where  it  is  but  part  of  the  general  "carditis." 

Its  manifestations  are  simply  those  of  acute  heart  failure  or  of  cardiac 
overstrain  occurring  while  at  rest  or  upon  very  slight  exertion.  The  symp- 
toms are,  therefore,  sometimes  those  of  broken  pulmonary 
compensation  (failure  of  the  left  ventricle,  page  139),  sometimes 
those  of  broken  systemic  compensation  (failure  of  the 
right  ventricle),  according  as  the  left  ventricle  or  the  right  is  the  one  most 
affected.  In  many  cases  there  are  attacks  of  precordial  pain 
amounting  almost  to  angina  pectoris,  coming  on  when  the  heart  is  acutely 
dilated  after  excitement  or  exertion, 

ACUTE    MVOCARDIT13    IN    RHEUMATIC   FEVER. 

Although  weakening  of  the  heart  is  one  of  the  most  important  factors 
in  general  asthenia  that  accompanies  or  follows  tonsillitis  or  rheumatic 
fever,  it  does  not  often  kill  the  patient  and  hence  is  not  often  a  striking  fea- 
ture at  the  autopsy  table. 

The  following  historj'  illustrates  the  course  in  fatal  cases,  showing  (1) 
the  gradual  insidious  onset,  (2)  shortness  of  breath,  extreme  weakness, 
and  finally  ascending  cedema,  (3)  dilatation  of  the  heart,  with  cedema  and 
degenerative  changes  in  the  heart  muscle,  without  either  hypertrophy, 
fibrous  changes,  or  valvular  lesion. 

Case  of  Acute  Rheui^atic  Mvocabditis. 

Annie  Jones,  female,  colored.  43,  atlmitted  July  5,  1904,  complaining  of  "  r  h  e  u  - 
m  a  I  i  8  m  ,  "  of  which  she  haa  hod  attacks  for  many  years,  eapeciaJly  marked  during  the 
last  two  years.  The  knees  and  ahoulders  have  been  the  joints  most  frequently 
affected.  She  has  had  no  other  infectious  diseases  and  the  previous  history  is  otherwise 
negative.  No  GhortncKs  of  breath  nor  palpitation.  During  past  four  weeks  has  been  com- 
pelled to  sleep  nprifiht  in  a  Morris  chair,  and  has  had  incontinence  of  fsces. 

Physical  Ex,^siin,\tion. — Patient  is  a  very  stout  colored  woman,  lying  quietly 
on  her  back  in  beil.    Pupils  equal  and  react  to  light  and  accommodation.    Chest  clear. 

Heart. — Impulse  is  not  vi.sible.  Relative  cardiac  dalness  extends  13 
c  m ,   to  left  of  midline  in  fourth  interspace,  30  cm,  to  the  right.    First  sound  at  apex 
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ia  voiy  loud  luul  oat  perfectly  cIbuf.  tliough  (lien  b  no  delinilc  tnnrmur.  SpMind  sAimd 
raMtnblcN  ihc  finit  in  (jtiiklily  but  la  clear.  I'lilw  rr^riilar.  of  Kood  volume,  niUter  high 
lenmuii.  100  ]>er  niinute.     Veaael  null  HUiiicivliut  Ihicki-niil. 

A  b  d  11  m  e  D  in  cxtrcmety  large  and  iwotlcn;  ihrn-  n  diilnnw  In  depondont  portion. 
Liver  In  not  cnlartced,  l^ttn  nn  extrrmely  Rivollcn  and  iFulumCMl;  du  nut  even  pit  ou 
pnHBun;.  Knee-  uiid  uiikle-;uiiiLs  uiui'li  BmilJen  aiid  ttllt.  A  round  jierfonttinK  ulcrr  in 
piiawnt  at  left  ttocl.     No  iltiturbnnep  al  scMiuition  anynlicre. 

TBDiperatufe  SU":  rod  btood-corpuscleH  4,(H6,000;  lueuiugloliin  55  per  cntt.;  Icuco* 
cytMSaOO. 

Ordored  rmt  in  bod;  foft  <ii«i;  dliirvlin  I  Gni,  (er.  xv)  q.  4  li.;  ulcer  of  foot  to  be 
irrisalcd  with  boI.  poIa«i.  pennaiii;.  1:20000  l>.  d.  On  July  7,  ordcfml  tioetum  dig- 
it«li*  1  cje.  Clxv)  q.  4  h.,  ad  dos.  viii;  ihiii  vim  tlicn  repeated  and  conlinued  tlinniKhout 
tbc  eouive  of  ditteaw.  Spt«.  K)ypcr>'1i«  nitml.  Kit.  il,  q.  4  h..  ull«muliiig  willi  sud.  nilrit. 
QJl  Gin.  (£1.  v)  i),  4  li,;  inorpliio.  sulph.  O.OOS  (ini.  (J  gr.)  p.r.n. 

July  12.  Ilnart*'  notion  Jircs'ilnr;  fimi  sniind  mliiplicnied  over  iriciiH|Md  arm:  no 
nuraiUR,  July  13.  Theiv  is  a  Inrce  iierTurutiiii;  ulcri  just  bebn*  eoecyjc.  Ttiis  whb  irri- 
Sitt«<i  with  t>otii».  periianpinate  I  :  20000  and  paek«ii  with  iodoform  Rnuzr.  .luly  IK. 
T«mperaluiv  lOG";  jxrcUMiinn  iioti*  imiiaimi  ut  left  baxe  behind,  where  brontli  BounJoara 
abMilt.  A  few  riH™  tiuve  previously  been  lieard  in  thin  iin-iu  Onlcnil  slrycliniiic  sulpli. 
fl.MK)  Cltn.  (]^Kr.)and  di|{italin  Q.CKKi  Gni.  d'o  Kr.)  hypo,  q,  A  h.  At  T..10  fm-,  reipimlion 
iih^illow  with  ctpirntory  grunt.     At  11,00  becuine  udcoiukmoiu.  and  died  ul  l'iA5. 

Ai'iuniY  Nbowed  about  I  litre  of  fluid  in  [leriioncAl  cavity;  congnntion  of  lower  lobe 
o[  lunm- 

Heart. — Several  opmjue  white  pntche^  over  cpiatrdium,  one  «iih  n  diameter  of 
3  cm.  Coronary  nrterim  >oft  anil  timooth.  Heart  muscle  Koft.  flabby, 
and  of  yellowisli- brown  color,  studded  with  nu[nerou»  small 
opnque   white   area«.     Tne  muaele  bund  lea  are  widely  wpitmtcd  nuclei.     I'ndei  the 

micrOHEopc  the  m  iisclc-f  ibreu  are  seen  to  be 
•  wollen:  Ultle  new  growth  of  inlvmlilial  connective 
limtie.  Heart  wolgtut  2^0  Om.  itlisht  sclcroiiii  about 
base  of  aorta,  none  elsewliere.  Kidnevn  norma)  In  tiiie, 
pole  and  clotidy.    Liver  shows  sonic  fatty  dcgeueratioD, 

DirHTBERIC    AND    IMPLtlENJEAL  MYOCARDITIS. 

.Aciitp  myopanlitis  Ih  tho  chief  ontise  of  dcatli 
in  <iiphthori»  nnd  iiif]u<^nxn.  In  these  conditions 
it  may  manifest  itself  either,  (1)  ji«  an  early  form 
(liirinjt  the  course  of  the  fever,  or  (2)  as  a  late  form 
which  bccoaiex  mitiiifest  nfl^r  thi»  temperature 
has  fallen.  The  cases  of  diphtheric  myocarditis 
have  hcen  most  cnn-fuUy  studied  by  Ilibhard 
in  SOO  cases  with  11!)  ileatht-  (15  per  cent.)  at 
the  Roitlon  Gly  Hospital.  In  spite  of  the  high 
average  mortality,  the  mortality  was  less  than 
5  per  cent,  in  thoee  cases  iti  which  the  pulae- 
nite  Wfts  below  IHO  per  minute,  incretwing  »!s  the  pul.te-nite  incifased 
above  th«l  figure.  Death  was  especially  frequent  in  those  cases  in  whicli 
a  gallop  rhythm  waa  noted.  Bradycardia  (under  GO  per  minute)  was  not 
a  severe  sign  in  adults  (14  cases  without  a  death;  only  2  with  cardiac 
symptom.":),  whertraK  in  ca.*eM  under  7  years  it  was  a  very  grave  sign 
ifi  ca-HPs.  .1  dcuths).  In  all  llibbard's  fata!  cii«eB  there' were  both  acute 
myocardial  change  and  degeneration  of  the  fibres  of  the  vagus. 

Sudden  death  is  not  uncommon  in  cases  of  diphtheric  myocar- 
liitU;  in  Dunn'.<)  case,  from  the  onset,  heart-block  (Adams-StokcM  syndrome) 


Fl<1.14T. — Urtliulincnphlroul- 
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WU  tbc  result  of  myocardial  chan^  in  tlu>  vicinity  of  the  auriculoventriculer 
bundle.  The  slow  pulee  altto  is  often  duv  to  [>iirtial  liearl-blurk,  2  :  I 
rhythm,  though  t.hi»  may  be  ttiie  to  overstimulatioQ  of  the  vagus  as  nctl 
as  to  injury  of  the  bundle. 

Ju!<l  HH  diphtheria  affects  the  myocardium  in  the  very  young,  influcnta 
affects  it  in  the  aged.  Indeed  myocarditis  con!<titut«a  one  of  the  graveat 
effects  of  this  diitf^a^.  and  is  especially  to  be  feared  after  the  sixth  decade. 

The  fuUuwiiig  case  serves  &»  an  example: 

CmB  or  iMTLUENIAt.  MvOCAaCITM. 

Paiieni,  stged  '^-  ^^  MtlenUry  fantiits,  mtber  atout,  but  free  from  all  cardiac  symp- 
toiiu.  i'lilm?  hull  always  bwM  of  good  voiluino  and  rrgiilar.  ll.nl  a  nrvtnt  aitnck  of 
InriucniB  in  Murcb,  1903,  eunfiiiiiiii;  lii-r  tu  IhmI  fur  u  niontli.  N'u  KjNwiu]  cux- 
diuc  fcaiurex.  Afirr  a  vhorf.  coDralnicrncC'  tite  nu  ngnin  ut>lc  lu  be  uji  iind  ubnut.  A  tc« 
ilnyi  luter,  juHi  uft«r  reilhni;.  «bc  bnd  a  »o^Tro  aitack  of  cariilnn  khthnia, 
brca  t  bloRDndia  .  i>  1 1  bopn  ue  a  ,  unil  alitcbl  precoriliftl  jitiici.  .\u  tiue 
ongiDa.  tloderale  lir^m?'  of  cyanoci*.  i'ulun  nniall,  rnpiii,  irregular.  C.'sirduii:  diilnrai 
elixblly  CDlarg«<l.  Sod  nyBlotic  inurinur  heard  over  tlie  enliru  betirl.  Tin-  utlack  liia[«<I 
bolf  an  hour,  aympioma  hpJiiK  niudi  relii'vcd  by  inliulutioiu  of  nmyl  nilrlto. 

I^liMil  nan  given  complete  rest  in  hf<l  for  a  few  d.iya,  nilh  (biidcxlnu'I  of  disilalis 
"Lv  (0-3  c-«.)  thtt-c  times  n  ilay  unil  soft  diel.  uiitl  wiu  llii-ri  ki-pl  al  rvsl  ]ii  a  larnc  ami-cliHir. 
Graduni  eonvafaworiM'.  I^oon  liccnmr  frp«  fratn  lymploras,  but  pulse  remained  TO  and 
jn«inilar  and  iibe  wan  coiiipellwl  to  rvfralii  from  every  elTori  except,  one  daily  iri{>  up  and 
down  iKTuin;,  durinf  wbjcii  abc  rcslnl  ul  I'ucb  s.t«p  long  eituugli  tu  vuunt  Inenly.  In  June 
Btid  July.  1901,  tbt  h)ui  MVornl  niniilnr  altaclu.  ntid  thciUKli  *hc  inipmvcd  nomrwhnt  her 
pulse  renuiiiied  p^mianeiilly  irregular.  Died  suddenly  a  year  and  a  half  later,  deatli  fol- 
Kunlug  six  vccka  after  u  sc^-ctc  cullulitb  of  tbe  Ick- 


Cmk  or  SuBActm:  htxotutuc  Htocakditi». 

B.  C.  8..  niporter,  married,  aiE«>d  30,  admitted  to  the  aervice  of  Prof.  J.  O.  Hineh- 
feldipr.  City  ami  County  Huspitul  uf  Sun  I'Viiiicikco,  Junuury  33.  1905,  compluinitiit  of 
iliortnem  of  br^-nlh  and  iin'oUiiiK  of  frrt.  Knthrr  .iiid  brolhi^r  are  mibjoet  to  rbeunialJMn. 
and  patient  liimt^lf  had  HwellinK  oF  juinljt  F»iir  vcmi'h  iiao,  iihoiit  tlie  tbne  uf  a.  gunorthiPBl 
[nfnclion.  He  liail  i[ii-n.iles,  whoijping-cuii^b,  uiid  sturlut  fever  as  a  cliikl.  mid  lypboid 
fni:r  tmi^a  jvara  ajco.  Dcnicn  syphiliii.  Married,  but.  has  lind  no  children.  Udw  toliacco 
in  modcralioa,  but  drink*  wliinkcy  In  e*ee««,  as  a  proUible  nwill  of  which  be  hun  fnlteii 
from  ihc  \)vt  to  the  Iiiwcat  strain  of  society. 

PneaEST  Im.nrm,— Koiir  wwk»  wro  wltjl*  In  the  midal  of  *  aeries  of  dettuiieluM  lie 
noticed  thai  bi*  shois  Ix^iiiiie  lii;hl.  sod  in  a  few  daya  bis  legs  becamo  so  awollnn 
that  be  could  not  put  on  his  drawrtx.  lie  bail  {win  tn  the  \rf^  nn  walking,  on-inn  To  the 
a>deinu.  He  also  felt  very  weak  and  became  exhausted  eaally.  Ums  had  nluirtims 
of  bmith  on  exertion. 

PHVsirAt.  RxiHtNATioK, — \Vel1-nouris]ied  man  of  icoml  color.  Tonsno  and  iiviila 
deviate  sliEbily  tii  the  rlicht.  General  Kl!>"<hdar  enlarxemeni .  L'pllrvcJiluini  palpubli.'. 
CHimt  ncKative  except  for  a  few  inuiat  riHes  o^t-r  rigbl  axilla  and  litue. 

Heart.  ~<-nrdinc  iinpiilm  not  vimblr.  ltcl.itivi!<  ciiriltitc  diilncm  extendi  (o  I  3 .  5 
em.  from  midline  in  fifth  int<'r>|)iuxi  (3  cm,  outside  maiiiniilliiry  line),  4  cm.  to 
ristil  of  midline  and  above  tu  tbe  ibinl  rib.  fkiundN  ore  very  rapid,  the  lin.t  sountf  overy- 
where  replnce^l  by  a  systolic  niiirmur  nhirh  is  loudest  at  the  »iiex:  out  tmnnniitteil  lo  the 
nxilbi:  pulmonic  H-cond  nn-entiialO'l.  PuIhv  lOB.  [V|i;tiliir  in  forcv  and  rhythm,  low  tension, 
faiily  Rood  volume,     Itiulint  artery  not  palpable. 

Liver  jiiii  pa  I  pablr .  No  scar  on  tcenitalla.  Lower  extremities  am  covered 
with  pediculi  and  raw  scmtch  nuirka.  Marked  ocdoma  of  both  leipi.  Urine  oeita- 
tive,  »p.  Uf ■  H'W. 

Ordered  ILi)itid  diet:  flaldextrttct  di][itn1ls0i3c,e.  (iiLv)q.  IIi.;  «pir.  Ktjxerylii  nitmlis 
1  0L.  q.  'I  b.;  sol,  muiiiKs.  sulphai.  «ut.  30  c.c.  (Si):  urig.  tinci  oxJd.  to  tep. 
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Jan.  30.  I'titic-  «!«»-  mnd  nomi-n-bnt  irrrft"'"''.  vrnoiw  tmcinic  utinw- 
Uig  that  Mime  of  die  auricular  i(n|iul«M  (lid  iiul  tVHcli  tlt«  veiitrtclc  (2  ,  1  Fieari  -Ijlurk}. 
Givi-n  HI  rupiri*  O.OOlSdm.  {i  gr.)  nt  I2.<5  i-.M.  At  2  00ir.u„  oiiix.  pr.  I:i5.  inln.  71V- 
8W.  Piilu^jirpjinin!  «)X  [>ulBi-ml€  CO— 3)i0».  I'lilwrate  nb»olul<ily  rpguUr.aa 
Klionn    til    tlif    hracliial   arl«r>'    tracing  taken  at    IAS  p.m.     Digit  nils  n-u  nuw 

(1  i  H  C  (I  II  L  i  II  u  c  (I  . 

Fvb.  'i,  ilvlcma none,  Softa.vMolicmiinavirstni  |>rK4rni  iii  n|)ex.  PulM--ruI(-  72.  al«M>- 
Iiilclv  rcgiilur.  rc^fxitidiiiK  Ui  ull  impulxoi  f rom  ttic nuntrii?.    Il  De^-ct  nguin  lufiimr  iin>Kulai. 

Feb.  II.  Fc«l»  i|ull«  fnrontt.  Up  and  aIxiuI.  Ucarl.  hiw  born  n^ular  and  lUI  mur- 
mutH  fpat!. 

March  2.  fljut  h.id  iMgiit  iwdlttiK  nf  fed.  Wnn  ngjim  put  to  bc<I.  The  savtUnK 
disappvurviJ  nillilii  24  hniii>. 

Ill  u  few  ilii)'!!  ibv  piilirTil  was  aiiMn  lip  iiiid  ubotil  and  in  n  u*c>i?k  or  ten  ilnyn  loltr  niui 
alUinrd  lo  cnnUouc  hi*  vrnik  in  the  jmiilrv.  Wu  illicharRtH)  nppftrciitiv  nirad  about 
May  IS.  ■  .  ' 

OIAONOSW. 

.\fihafi  beon  sePTi,  tho  (Imfnio^is  of  iicut«  myoranlitui  in  many  cases  ta 
made  more  by  iiiffix-niT  lliuii  by  (U-rtniU*  sigiif".  The  prt'wnrc  of  symptoms 
of  rai'iiiac  weakness  in  an  infectious  discaiie,  out  of  proportion  to  the 
st-vcrity  of  the  lalU-r  or  to  ihe  apparent  !«>v<!rily  of  the  endocnnliul  lesion, 
is  presumptive  ovidcncc  of  scwre  myocartliiil  involvement.  The  symptom- 
(■oniple.v  of  rpstlessnes.1  or  marked  (julnesa,  ron^triction  ovpr  the  c hcsl,  and 
prcconliiil  piiin,  vumiting,  cyiitioM:",  uikI  incnraw;  in  tho  arvn  of  cardiac 
<]ulnesy.  duriiiK  or  after  an  attack  of  an  infeetious  diseajte  or  of  delirium 
trcmeii-s  is  pructienlly  putliognoiiyniic.  Tlie  preusonw  of  a  fty,*lolic  murmur 
at  the  apex  and  over  the  body  of  the  heart,  which  may  even  be  transmitted 
to  the  «Nill(i  but  whirh  di.Happp«rs  during  oonvaleseeni-c.  added  lo  the  other 
aymptome  above  mentioned,  would  imiicate  niyocarditii^  rather  than  endo- 
(•arditi.-*.  it  imHt  Iw  boiiie  in  mind,  moreover,  that  the  pif-.*«'n(-e  of  true 
endocarditis  or  pericarditis  is  evidence  in  favor  rather  than  against  the 
pretience  of  an  additional  myocarditis,  and  that  in  the  arut«  form  the  aymp- 
toms  arc  quite  us  liable  to  be  due  to  the  insufficiency  of  the  niunclc  as  to 
the  valves.  On  the  other  hand,  just  as  a  most  acute  nephritis  may  he  pres- 
enl  without  the  presence  of  albuiniii  or  i-a.-'tM  in  the  uiine,  .so  acute  niyo- 
canlial  rhangea  may  be  pi^esent  without  definite  signs  of  cardiac  weakness 
other  than  a  tendency  to  fatigue.  In  view  of  the  obitervatJons  of  de  la 
Camp.  MoritK.  Dietlen.  and  Hornun);;.  myoeardia]  changes  may  l^e  diag- 
no(*c<l  in  rases  in  which  the  heart  iinderKoes  transitory  dilatation  [with 
or  without  tnuisitory  valvular  inMifficieiicies)  upon  eomparalively  slight 
exertion.  The  cardiac  area  under  such  conditions  must  be  most  carefully 
outlined,  if  posi^ible  with  the  orthodiafiraph.  In  the  absence  of  the  latter 
careful  percussion  may  often  sullice.  Tiie  clianges  must  be  I  em.  or  mom 
befoiv  they  sliouid  be  con8ideiie<i  as  definite. 


TREATMKNT. 

The  management  of  a  caw  of  acute  myoi-arditii!  differs  essentially  from 
that  of  the  chronic  form,  owing  to  the  fact  that  in  the  former  the  changea 
in  the  muscle  may  Ik*  of  »  temporary  character,  while  in  tlic  latter  the 
chan^R  are  permanent-  Accortlingly.  in  the  acute  form  the  aim 
is    to  allow  the   muacle  to  return  to  its  normal  slate, 
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while  iu  th«  chronic  form  this  cannot  be  hoped  for. 
und  the  treatment  i»  directisj  townnl  obtaining  thu  bc!<t  functional  result 
poTisiblo  in  llie  changed  muscle  that  is  left.  The  one  nims  at  hnnj^inj; 
about  flubsidencf,  the  other  at  imlucinK  hyix-rtropliy. 

AwnnhnKly,  even  in  the  miidt'st  (onn  of  acute  myocanliuti  rest  is  all- 
important^co  m  plole  rest  in  beil  until  the  degvncrstive 
cbiinges  in  the  muecle  have  subsided.  This  ist  eapeeitilly 
important,  since  eaniidc  ovcrBlrain  seta  in  very  cattily  in  sueh  hcurt».  and 
it  is  probable  that  this,  in  even  the  slightriit  degree,  increases  the  injury 
to  the  mu.wle-libroR  n.^  well  as  the  extent  of  the  intensiiiial  <i>drinn  and 
infihration.  The  patient  should  l>c  kept  in  bed  at  leuiil  two  weeks  after 
any  imliciitions  of  inyocaniial  weakneHK  have  t^ubwded,  and  if  possible 
until  the  pulse-nile  hji»  agidri  iK-eonie  slow.  An  riiisily  digestible  diet  equiva- 
lent i.o  about  1000-  LiOO  calories  should  be  enforced  (see  page  167).  frequent 
feeding  of  Hinull  iiuiinliliex  being  resorwdtoin  the  place  of  three  eomimra- 
tively  large  meals. 

An  ice-bag  shuuld  frequently  he  npplied  to  the  prccoriliuni,  since  it 
tends  to  slow  the  hcarl-raU;.  Some  wrilvr!*,  esix-cially  Csiton.  strongly 
favor  the  appliciition  of  .nniall  blisters  to  the  precordium  and  the  admlmKtrn- 
tion  of  small  do«e«  (O.It  (Ini.  or  '>  nr)  of  potn.-«:<iuni  iodide,  but  il  is  extremely 
tloublful  whether  this  has  any  effect  upon  the  course  of  the  dineaae. 

If  unu-miu  iiri.«i's,  irnn  should  lie  ordered  in  some  form,  usually  as 
Blaud's  pills,— ferri  carboims  sacchanitus  (U.W  Om.,  4  gr.), — or  Valiet's 
maivi  {i<amp  an  Itlaud'a  pills  with  honey  instead  of  sugar  but  more  permu- 
nenl).orelixirferri.quininfpetelri.<hninR'pho«ph8tuni(4  c.c.  J  fluidrachm). 
If  cun^tipntion  or  other  iligeetive  di.sturbanci'it  result,  hirinutin  or  some 
other  "organic"  iron  prpparalion,  that  is.  where  the  iron  is  combined  with 
proleiil.  The  patient's  boweb  should  W  ko|)t  freely  moving  without  effort, 
best  by  means  of  Itochelh*  salt,-^,  sudium  pliosphuto,  Epsom  salts,  or  Seidlitx 
powders.  The  effervescent  citrate  of  magnesia  umiaily  causes  greater 
Mbdominal  distention  llinn  is  de^iruble,  owing  to  the  upward  displacement 
of  the  iti-iphra^mi. 

Hypersensibility  to  Digitalis.  —  The  usefulness  of  digitalis  in  acute 
myocarditis  is  a  debatable  question.  Digitalis  acts  as  a  spur  to  the  bear! 
and  r»tM>.-<  the  strength  of  the  contraction  until  it  enables  the  fihrps  io  draw 
on  their  Ieser^'e  force  at  each  contruetiou,  but  it  dors  nut  raise  the  limit 
strength.  When  that  hmil  is  already  approached  it  spurs  them  too  far, 
and  drives  them  to  overstrain  and  even  tu  death. 

Whether,  in  any  indivt<iual  caae,  digilalis  will  do  goo<l  or  harm  will 
depend,  therefore,  upon  the  degree  to  which  degenerative  changes  have 
progressed  and  the  amount  of  reserve  force  thai  is  left.  Thus,  in  the  case 
of  B.  C.  S.,  the  myocardial  tlegeneration  was  slight  and  the  b«-neficia1  aciion 
of  digitalis  was  marked.  With  A.  J.,  however,  the  case  was  different. 
Degeneration  had  reached  too  ailvanoed  a  sta^  and  the  (irug  was  useless, 
perhaps  oven  harmful. 

Even  the  heart  of  li.  C.  S.,  however,  manifested  the  abnormal  suseepti- 
bility  of  durh  lii-iu-l.-j  to  digitalis,  since  it  pro<lueed  partial  biwrk  and  exlra- 
systoles  with  doEea  which  barely  sufficed  to  idow  the  heart  of  the  average 
patient. 
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Moreover,  in  acute  myocurditis  tlic  heart  i»  hypcracnsitivv  to  di^talU. 
Tor  example,  in  the  case  of  B.  C.  S..  a  Qornml  dose  produced  an  abnormally 
intense  reaction  with  tfignu  of  the  first  stage  of  fligitahs  poinoiiiiifc—imrtial 
hcarl-hlopk  and  extrany stoles.  I'orluniitcly  in  this  cajw  the  good  effect* 
outvfeighcd  the  bad,  btil  it  Iwlonged  lo  the  jtroup  of  eases  which  prove  con- 
clusively that  in  acute  myocarditiit  digitalis  idiould  always  bo  given  in 
smaller  dwn'.*  thiin  would  be  used  for  a  heart  with  a  valvular  lesion  which 
showe<l  the  same  degree  of  heart  failure. 

Strychnine— As  regards  Htr>-r;hnine,  both  ita  benefieial  and  its  harmful 
effects  are  less  Diari<ed  than  those  of  digilaltN.  It  is  therefore  less  liable  to 
overstep  the  limit  of  tolerance.  In  ordinarj-  doses  it  tends  to  increase  the 
cardiac  tonicity,  tts  well  as  to  stimulale  the  cardiac  nerves,  tiie  resiiimlory 
and  vasomotor  centres,  so  ihut  it  becomes  a  vuluable  drug  in  such  conditions. 

CHHONIC   MYOCAHUITIS. 

PATHOLOtIIC.\L    ASATOMT. 

PatholoRicttUy  the  chronic  inllamniaton,-  changes  in  the  myocardium 
may-be  divided  into  three  groups; 

1.  CiciLlricUl  imichrs  or  ttan  aruinit  fn>m  tho  licnlinif  of  indlntcd  nrnnn  nt  inSuni- 
miLli'm  (ubncMB  ur  furul  infill  rHlionii)  or  fnxn  (hi;  orcan  lint  ion  of  uiead  of  bfurrlKMi. 

2.  Thickrnint;  i>f  Ibi.-  wpiu  tliui  iH'|j>rate  tlip  muii-lL-  iiiniDili  (iiilcrfiuciculni  myo- 
fibroBiB.  Ik-hio)  ocRlirrinit  nhoi  llin  hrjifi  niiisrir  hy|irri rnphics. 

3.  OifFiue  dufKneratiun  of  ilie  miixcl^fibreii  with  iiiviision  uf  tlic  Tibra  bundln  bj 
•tranda  of   conncctire   tivue   (fiordivaderwiia.   Huolutnl;    intmliCiiil   rnj/ufibrruit,   Uebio). 


Q 


Fin.  US. — Spivimfo  •hnwina  n  ^nnlinr  nnrurtrai        Flo.  lit),  —  rhronie  nyocudili*  rmnli'»rli>T<iK*). 
cot'CTKl  with  pQrk<'iirdiul  »dhc«ioun. 

Cardiac  Cicatrices. — The  areas  of  cardiac  cicatrices  are  quite  common 
in  coronary  sclero!!iH,  in  which  they  represent  Ihe  site  of  healed  Infarcts 
in  the  area  supplied  by  the  iilTecied  arlery.  The  fibrous  tissue  composinn; 
the  scar,  relatively  poor  in  elastic  fibres,  is  weaker  than  the  rest  of  the 
heart  wall,  presenting  the  condition  termed  by  Zicgtcr  myomalacia  cordis, 
and  it  may  bulge  out  to  form  an  aneuriam  of  the  heart  (Fig.  148). 


AFFECTIONS  OF  THE  MVOCAKDIUM. 


235 


SpoQt«ne«ii8  rupture  occunt  in  iiuch  nreaH.  and  death  occurs  froin  hctnor- 
Hmgc  into  tin.-  iKTicnrciium,  thuu$;li,  ai-cordinR  to  Hamilton,  thjjt  in  not  a» 
frequent  a  cause  of  riponlai^coii.-*  niidurc  iis  w  fatty  dcgeiicratJoD. 

On  thv  olbiT  hand,  the  smaller  areoa  of  cicatrixation  may  represent 
complete  nbl iteration. 

Interfascicular  Connvcliw-Iissuc  CroUfcratlon.  —  Interfaarif^ular  myo- 
fibrofliei  or  hyjxrplimiH  of  the  wpta  iH-twecn  llie  bundles  In  lo  l>f  rceardcd 
a«  a  concomitant  of  canliac  hypertrophy,  and  repreaenls  a  atrengtlieniiij 
rather  than  a  weakening  of  the  heart. 


u 

W '  "^ 

§2 

i^^^^mni 

PlQ.  150.^ — t^pcmnm*  <ltowtnE  eliron^c  mvovafilju^.  frhofoniicrogrfeph*  br  l*t.  Ctim*-  ^-  Bond.) 
A.  tnlnlMi'icuW  layulibrwii.  pairifittiia  Ijjiu  i)if  buu<llai  at  niu>clr-lil>n>i.    ll^ptitniulixul  luuia  5l>na^ 

Cardiosclerosis.^ The  mo&t  important  form  of  lesion  in  chronic  myo- 
cardttU  it)  the  inlcrr^itttial  myofibrosiii  or  cardioscleroais.  This 
form  I!"  met  with  in  senile  hearts  and  in  moHt  rases  of  chronic  heart  failure. 
According  to  IVhio,  it  occurs  only  In  tlio.7ic  heart!*  which  have  been  sub- 
jected to  long-continued  ddatatioii.  frequently  in  hearts  in  which  hyper- 
trophy ha.-«  prcveded  the  diiatauon.  The  heart  mu«'le  U  UKlemntous. 
Th*  fibres  are  fouml  in  all  stages  of  change — normal  tibre«.  large  healthy 
hypertrophic  fibres,  large  vacuolated  dogeneruting  fdnx-K,  and  small  ones 
in  the  various  stages  of  alrophy — in  a  single  microscopic  field.  Many  of 
them  are  undergoing  fatty  degeneration.  In  resptjiise  to  the  well-known 
biological  law  that  wherever  the  parenchyma  of  an  organ  U  gradually 
destroyed  hy|)erp1aaia  of  the  interstitial  tieisue  takeo  it.t  place  (Weigen, 
Dehio),  6nc  strandi'  of  connective  tissue  are  seen  cvcrywlicrc  winding 
tlH'ir  way  between  the  muscle-fibres  and  gradually  laking  their  places. 


RELATION  OP  SITK  or  UTOCABDIAL  LF.KIdX  ANn  DIATtrBBANTTR  OP  FVSCTIOH. 

Lesions  in  (he  Ventricles —  Attempts  have  been  made  by  numerous 
investigators  to  demonstrate  a  definite  connection  between  the  exact  tulc 
of  the  myocardia]  legions  and  the  disturbance  of  function  met  with. 
Krehl.  who  under  Ludwig's  inspiration  was  the  pioneer  in  thU  lield,  inau- 
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pirated  the  method  of  sludying  sectioas  from  «very  part  of  the  heart,  and 
found  tliiit  the  papillary  muscles  and  the  musculature  about  tlii-  mitral 
ring  were  affected  with  great  frt-queiiey;  but.  lu'  was  unabtv  t^jciftabhsh  more 
dednitc  relattonit.  Albrecht'y  attempt  to  do  thi»  for  the  various  ma-^cle 
layers  lUftcovcrffd  hy  Krehl  ami  J.  B.  MaoCaJlum  has 
called  forth  a  vigoroua  contradiction  from  Aschoff 
mill  Tttwara,  who  have  mado  a  mont.  rjiivfiil  study 
ol  1  J()  pathological  ln-nrls  hy  Krchl's  mcthoil. 

On  the  other  hand,  IIU.  Krlaiigcr,  Sk>iigel, 
Schmoll.  and  a  1io«t  of  olhr-rs  hove  ik-monstraled  that 
lesions  intliG  auriculovcntricular  bundle  jjivo  rise  to 
bcari-liliii'li,  while  Aschrdl,  Tawara.  Saigo.  Barker, 
and  Hirschfiildcr  have  Hhown  that  lesions  afTi'cting 
line  branch  of  thi8  bundle  do  not  nfTeel  the  contrar- 
tion  of  either  vctilricle.  Very  recently,  however,  11.  M 
Hcring  has  revived  interest  in  thet«»  <pit!iit>on:4  by 
showing  upon  the  excised  heart  that  if  the  :^trand  of 
Purkinje  fibres  l,conduction  system)  to  one  papillary 
muscle  is  cut  or  injured,  that  piipillary  ceiueit  to  con- 
tract, although  the  reet  of  tlie  heart  continues  to  do  so. 
Lesions  in  the  Auricles.— ^tndieH  uf  lesions  in 
the  auricles,  though  fewer,  have  !>oen  still  more 
itHnimcrativc.  Dehin  and  his  pupil.  Itadiisewsky, 
demonstrated  thai  in  chronically  ililat^d  heart«  the 
myoenrdial  change.-*  in  the  miricles  were  much  more 
marked  than  those  in  the  ventricles;  am!  Schiinberg, 
under  I),  (rerhardt's  direction,  has  shown  that  per- 
manent arrhythmia  with  auricular  paralysis  is  asHO- 
(riated  with  infiltrations  of  the  intervenoua  area  which  correspond  to  the 
embryonic  sinus,  the  spot  at  which  the  vnrdiac  impulse  probably  originates. 


Fi'i.  151, — H  )r(Wftftiphjr 
nl  tomr  murrk  huniilc*  in 
Ui»  ftUfiDk  Hitll  klHipliy 
(iratiaptnnpy )  ol  nih»( 
■nan.  <Proiii  a  <pc«lin(n 
in  IliB  Arniy  H«dlo>l  Hu- 
Mum.  WuUiniitwi,  D.  C.) 


PATHULOOICAI,    PHYSIOLOGT. 

The  chief  physiological  features  of  chronic  myocarditis  are: 

(OCIirnnic  w(»iknnv:iif  Ihclienil,  villi  loiidpncy  loundcni^xlilnlatioii  nii<l nvnnilMUi. 
(2)  Frequency  of  extnie>'*k)lic  or  alieoliiic  irrt^j^^iilariiipjj. 

Compensation  in  Myocarditis. — The  course  ami  chnrflctpri.<lic.<  of  myo- 
cardial weakness  have  been  fully  discussed  under  the  pathological  physiol- 
ogy of  cardiac  overstrain  (page  134).  Indeed,  the  )>erinstenoe  of  a  primary' 
overstrain  with  the  euneomitant  rodema  of  the  heart  muscle  may  be  an 
important  factor  in  instituting  chronic  myocardial  changes  or  in  rendering 
the  heart  esp*rciaUy  susceptihle  to  alcohol,  toxiii.4,  lobacco,  or  other  influ- 
ences that  would  otherwise  not  affect  it.  The  changes  in  the  myocardium, 
the  lowcrptl  tonicity,  the  persistent  wdema,  the  reduction  in  the  number 
of  efficiently  contracting  muscle-fibres,  all  tond  to  lower  the  threshold  of 
exertioi)  at  which  overstriUn  is  ushered  in.  Whether  the  overstrain  inani- 
festa  itself  as  a  broken  pulmonary  or  a  broken  systemic  oomiR-nsation.  or 
as  both  toother,  (lei)en<h<  upon  the  relative  and  absolute  strength  of  the 
two  ventricles  as  well  as  the  nature  of  the  exertion. 
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Blood-pressure. — The  occurrence  of  such  overstrain  is,  however,  quite 
consistent  with  the  maintenance  of  a  normal  or,  especially,  a  high  blood- 
pressure.  This  high  blood-pressure,  strange  to  say,  is  in  itself  the  result 
of  the  chronic  cardiac  insufficiency  and  the  slowing  of  the  circulation.  With 
the  slowing  of  the  circulation  there  conies  asphyxia  of  the  med- 
ullary centres,  which  stimulates  them  and  brings  on  an  intense 
vasoconstriction.  The  vasoconstriction  narrows  the  arterial  bed  so  much 
the  arterial  pressure  must  be  raised  until  the  blood  flows  through  the  medul- 
lary centres  at  the  proper  rate.  The  weakened  heart  must  thus  rise  to  the 
occasion  and  sacrifice  itself  to  save  the  medullary  centres.  The  more  it 
fails  the  more  work  these  inexorable  centres  demand  from  it,  the  more 
they  throttle  the  arteries  in  their  struggle  to  get  blood  from  the  flagging 
heart.  The  more  the  arteries  are  throttled  the  greater  the  constriction, 
the  smaller  the  arterial  bed,  and  the  less  the  systolic  output  necessary  to 
overfill  the  arteries,  the  greater  the  force  necessary  to  drive  it.  The  heart 
may  therefore  empty  itself  incompletely  but  at  high  pressure  against  this 
high  peripheral  resistance,  while  the  increase  in  residual  blood  within  the 
ventricles  leads  to  dilatation  and  stasis.  This  condition  of  stasis  with  high 
pressure,  both  resulting  from  chronic  cardiac  weakness,  is 
usually  termed  "high  pressure  stasis''  (Hochdruckstauung) . 
Its  factors  actually  constitute  a  vicious  circle: 

Cardiac  weaken inj; 

t  I 

Increased  cardiac  eilort  Slo«-eU  circulation 

High  blood -pressure  through  medulla 

t  _    .1 

Vasoconntric  tion 


Piij.  1.53. —  riin'p  of  bInocL-pr&vure  in  ■  ca^e  of  chronic  myocarrlLtiH,  showiDfr  the  hjflh  blood -prvuure  pvr- 
BiKting  until  shortly  before  dealli.    (High-pressure  atMin,) 


This  accounts  for  the  fact  that  under  such  circumstances  venesec- 
tion may  raise,  digitalis  may  lower  the  blood-pressure,  and, 
on  the  other  hand,  the  blood-pressure  may  rise  rather  than  fall  as  death 
approaches  (Fig.  l.'>2). 

Arrhythmia.  —  In  many  cases  of  chronic  myocarditis  the  heart  is 
irregular  in  both  force  and  rhythm,  especially  in  the  later  stages. 
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Th«  chief  lypcs  of  Hrrhythmia  obBerved  are: 

(1)  Exlrasyetoles  of  aurieulitr  or  more  frequently  of  ventricular 
origin. 

{i)  P«rpctUfU  ali8olut«  arrh>-tliniin. 

The  extras ysloleM  aecia  to  result  from  the  ov(>rtoadin^  of  th« 
chmnlx'rs  in  which  they  arise;  the  perpeluni  arrhythmia  both 
from  the  overloadiiiK  of  the  nuriclp  aiid  the  prpsetice  of  chronic  myocanlinl 
chunks  in  the  muHcle  atrands  of  the  inlervenous  area  (embryonic  sinue 
reuniena).  (The  moohaiUMm  and  itignificaDec  and  diagnosis  of  these  ar- 
rhythmias have  bt-en  discussed  on  paRe  7ft.)  TIu.*  irregularity  in  llwlf 
alflo  exerts  an  iinfavnrahle  iirtinn  upon  the  circulation.  When  the  site  at 
which  the  impulsi-  arises  is  diseased,  it  may  be  impo-tiible  for  ilii.*  area  to 
^■ncrate  cardiac  impulses  in  rapid  suCM^Kwion,  and  hence  the  pulse  and  the 
circulation  may  remain  slow  in  spite  of  the  needs  of  the  body  for  increased 
aeration. 

STUPTOMR    AND   fUCSa.. 

From  the  above  citod  rases  it  will  bo  seen  that  the  symptoms  of  chronic 
myocarditis  are  uHiiaily  thotte  of  fo'adually  developinji:  cardiac  weakneaa, 
progR^saively  increasing  weiikncss  and  dyspna-a.  at  firi^t  on  exertion,  later 
when  at  rest,  and  Unally  leaching  the  Mtage  of  orthopnoea.  Palpitation  is 
a  frequent  symptom;  comelimes  ihore  in  precordial  puiii,  usually  behind 
the  sternum,  associated  with  sudden  dilatation  of  the  heart.  Swelling  of 
the  ubdotiieii  and  often  pain  in  the  right  hypochondrium  are  a.ssociated 
with  the  stretching  of  the  capsule  of  the  liver  as  the  latter  enlarges. 
CKdema  n»iconding  from  the  feet  and  leg!«,  diminution  in  the  amount  of 
urine,  at  firwt  during  the  day.  with  frequent  aJid  increased  micturition  at 
night,  and  httcr  marked  diminution  in  tnt«l  urine  t<ecretion  mark  the  later 
stages  of  broken  systemic  compensation, 

Phy.Mciil  xigtiB  are:  cyanosis;  dilatjition  of  the  venules,  especially 
over  the  face;  general  engorgement  of  the  larger  vein.-*,  oft«n 
with  disappearance  of  the  "double"  venous  pulse,  and  either  total  absence 
of  the  pulsation  in  the  jugular  veim"  ur  appearance  of  a  "Ringlc"  venous 
pulse ;  often  irregularity  of  the  arterial  puli^r,  usually  with  jirescnct'  of  marked 
artcrioMclcroHis ;  incresise  in  area  of  cnrdiiic  d illness  to  right  or  felt;  occasion- 
ally a  catarrhal  jaundice  is  o  marked  sign  of  the  hepatic  engorgement. 

The  blood  count  often  tdiows  polyt-yiha-mia  and  high  hsmoglobin, 
without  change  in  leucocytes.  Blood-pre«Burc  may  or  may  not  be  elevated; 
but  in  most  cjwt^s  it  is  not  (lecreased.  Pulse  tracings  from  the  radial  and 
carotid  arteries  and  jugular  veins  often  show  ixTwstenl  abfloUile  arrhyth- 
mia, with  paraly.-'is  of  the  auricles,  with  absence  of  signs  of  organic  valvular 
temon.  There  may  be  a  more  or  less  transitory  soft  systolic  murmur 
present  at  apex  rlue  to  functional  mitral  Insufficiency,  but  this  !.■«  rarely 
transmitted  to  the  axilla  and  often  passes  off  during  treatment.  The  same 
applies  to  the  systolic  murmur,  which  may  be  loudvot  over  the  tricuspid 
area.  There  is  u.-<ually  absence  of  diastobt-  murmurs  except  in  cases  in 
which  functional  pulroonar>-  or  aortic  insufficiencies  are  suspected. 

A  mild  bronchitis  with  riles  and  some  oedema  is  common,  espe- 
cially at  right  base.    Enlargement  of  the  liver,  with  either  systolic  impulse 
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((rieUSpid  iiii^ufficiency)  or  systolic  retraction  (turoulluous  action  of  the 
right  ventricle),  occure  in  the  later  »ti4^i-jt. 

The  urinary  findings,  cardiac  aympioms,  and  clinical  course  in  uuch 
cases  may  be  very  similar  lo  those  of  ca8e«  which  are  primahty  ronal  in  origin. 


Cask  up  Chruxiv  Mrocjuitirnii. 

G«onp!  C,  a  Intxirrr.  agiMl  50.  was  admitted  to  Pr»t.  J.  0.  IlErwlitelder'N  itnrdii  of 
the  Cily  and  CViuniy  HuapUal.  Siui  t'miidsco,  on  April  21,  1905,  compUininii;  of 
antliina.  IHh  (atlm  timl  diivi  of  drop*y.  The  |tiilieni  hml  imd  tlwumulisiii  in  iS.H7 
And  ISU^f,  and  has  Itad  to  pam  w>(«r  dunu);  llw  njgiil  lur  nurtii^  jntrri. 

Hxi«pt  for  ooruaiuiiitl  aburtiWH*  of  breath  hn  uui  well  until  two  wcvka  heforc  admit- 
rfon.  11)  has  hail  ithortnfliM  ot  hrsalh  for  tho  paat  two  yean;  WL-akiiet«  and  a-di^nia  of  th« 
fetl  for  the  pMl  (wu  wcrlu. 

Phymoai.  KxAViiKATiiiN.  — Patient  U  s  fairly  ni>ilrisli«<rl  man:  facp  fluBbn!  and 
mnuloi  diblcd.  No  iiiark«<tl  reniiiratury  dinlrea.  Heiul  in  <>!  pMiiliar  xhupir.  i>iif!iU  pqtial 
and  rciact  tn  lijcht  nnd  necomRiodatinn.  No  jimndicc.  Dcfiniln  conicvait'd  PKIcrnul  otra- 
bwmuH  of  rixht  i<y<<.  Eym  move  well  in  all  itirectioiui,  I'uiiiiiuv  niciti.>d-  Thrcwt  clear; 
loiisllii  not  enlarged;  iio  traoluati  tug.  No  cnlarKemcnt  nf  lymph -ttlnndn.  Thorax 
htirel-aUaped.  Votial  frcmitiix  oqunl  escopl  below  Icvvl  of  IcntJi  ilixx:)]  verlobru  on  right 
aidt,  where  it  i*  incwaawl,  IVroumiun  iiule  everyviliere  ok-ar  oicepl  over  this  btpji,  wbvro 
breath  soundi  are  diilniit  nnd  a  fi^w  r^l»  am  lieard.  A  few  moid  ruW  atn  alio  heard  oi-vr 
the  apices.  Hear i.— DilTiu«  bill  h-eHu  inipid><«  iit  aixth  Icli  ioierapncc  l& 
cm.  from  oitdlin«,  frurm  whieh  jioint  uardiue  diitne«  cxtemla  above  to  the  upjior 
border  of  the  ihiril  rih  anil  0  em.  w>  Ihn  riithl  of  the  midline  in  thi>  fourth  intewpaee.  Heart 
xotind*  feeble  and  aocornpunied  by  a  auft  syntulic  murmur.  Neither luniiid 
at  hofip  «pRCinII>-  aecetituuted.  I'uIhc  very  feeble,  raplil.  and  irnrtKiikr.  Ther«  in  no  auricu- 
lar wave  \s\K>n  the  tracing  <if  the  vn-noiw  pulse,  and  ihe  arrhyihiniH  is  <levuid  of  any 
ivgularily  In  K<|UcncG.     Kudiid  arlerint  arc  very  Klnrolic.    Sa  (I'drinn  of  fccL  or  Iok». 

PalJeiit  lunMintiOCoiitth.  mtunt;  mucopiiriilenl  ipuiuni,  with  laricc  numbera  of  Htreplo- 
coeci  but  no  influeou  or  tubercle  bacilli.  Urine  negative;  ap.  gr.  lOlOi  na  albumen, 
eiwtii.  or  Biiipir. 

Ordcivi):  Sufi  diet.  Pil.  cathart.  co.,  ii,  q.  n.;  «ol.  maffncali  sulphatu  nt.,  30  e«. 
(,fi)  q.  A.M.;  fluidt-xlriict  liinitalis.  0^  c.c.  (1,v)  <j,  4  h.;  »pir.  glycetylis  nitnti*,  i\.  i  h., 
commenetiu;  wiih  1  gt\.  nnil  inr.n-jutinK  1  Ktt.  at  each  third  dowi  tmttl  patient  feel"  rlirub* 
biniE  of  the  head  or  thip^liliu:  of  face,  after  which  next  do«e  in  to  be  omitted,  ^nd  milweiiuenl 
doaw  of  1  Kit.  Iw  than  the  lust  are  to  be  ibcn  giitiii.  Morphia.  Hilpii.,  O.OOS  (im.  (^  n'-) 
p.  r.  n.  (for  exlieme  dyspnci-ji). 

April  2.\  7.00  P.M.  No  chauRe  In  condition.  No  urgent  dyapncea.  HKinuRli^n 
110  per  eent,  lOarv).  Cyanoais  *till  marked.  No  Muriculnr  wave  in  venous  pubw.  Hoart'a 
action  otill  weak  atld  irT(«ular. 

1100  e.c.  of  blood  were  Ihon  removed  from  right  arm.  afler  ahtch 
hiprRoitlobin  fell  to  6i>  per  eenl.  The  right  border  of  cardiac  dulnoadi  retreated 
1  em.  tovard  midline:  up|)er  border  niM'tled  ,n  cm.:  left  border  unchanged,  N'ocliunge 
in  cnrdiarO  aourub  nor  in  |>ul«.'  tnieiru!.  No  auricular  wave  in  veooiia  tmetn^.  Blood- 
preaxure:  before  vcneaeetion,  7.00  r,M.,  maximal  107,  minimal 
ST.  pube-persmure  M.  pulserale  III',  pulae-premurv  X  puli>eTaie-23:iO:  after  vcnc- 
Mwtian  8.3tl  e.u.,  maximal  112,  minimal  92,  puliie-prRioure  21).  pul»e- 
rat«  112.  pulMt-pnHHuro  X  pul«e-raut— 'J2U>  (koc  chart,  paj[c  176).  Cyanosis  ban,  lionevcr, 
bt«ii  rvplMvd  by  a  henllhy  color,  and  jnlient  feelii  ilecideilly  bet  lor.  The  improvement 
in  thin  cane  ia  duo  rnlirr'ly  to  relief  of  tile  over-diilcoded  richt  heart,  purity  by  diminution 
ot  ftiiM,  partly  by  diminution  in  tbe  viscneiiy  of  the  blood  from  tJw  i^fnoral  of  so  many 
bload-eorpiwelni. 

The  patient  pnseed  a  eomfonnbtn  nlKht  and  for  H>vrmT  day*  tell  Himewhnt  better. 
The  eniime  of  aymptonM  and  tlwir  lelalion,  inedicalinn,  and  lilnoibprexMirv  chanced  are 
abowu  ID  the  chart  (tig.  130).  He  wiw  bled  ( ItSO  e  ,e  .  )  again  on  JJay  14,  with 
floadderable  beneUt,  and  from  that  lime  hia  condition  *teadily  improved. 
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PARALLELISM     BETWEEN    MANIFESTATIONS    OP    PRIMARY    MYOCARDITIS    AND 

PRIMARY    NEPHRITIS. 

The  cases  of  chronic  myocartJitis  with  arteriosclerosis  and  secondary 
renal  involvement  often  very  closely  resemble  those  of  primary  renal 
involvement  with  secondary  myocarditis,  since  there  are  both  cardiac  and 
renal  failure  in  both  conditions. 

The  following  abstracts  show  the  close  paralleliBm  between  the  aymptonu  and  signs 
of  two  such  cases  which  in  the  early  stages  were  almost  exactly  similar: 


Chronic  myocmrditis  IC.  B.).    (Diasnoni"  on 
fiTBt  Hdmi»»ioa  "chronic  aephritis"  ). 


Chronic  nephritia  (J,  B,), 


Illness. 


Signs.. 


Urino. 


Shortness  of  breath,  palpitation,  cough,  j  Shortness  of  breath,  orthopncea,  swell- 
swelling  of  abdomen  and  l^s.  Voids       iug  of  tegs. 
during  night. 


Autopsy. , 


Pale  pasty  color.  Moist  rales  in  chest. 
Heart  dilated  to  left  (15cni,);  rapid 
regular  pulse  120;  sclerotic  radials. 
Muximal  blood-presaure.  180  mm. 
Hg.  Later,  two  attacks  of  angina 
pectoris,  with  death  in  the  second. 


Varying  from  2000-3000  c.e.  per  day. 
with  sp.  gr.  1007,  trace  of  albumen 
anil  a  few  hyaline  casts,  to  less  than 
1700  c.c,  with  sp.  gr.  1020,  large 
amount  of  albumen,  and  numerous 
hyaline  casta. 

Heart  hypertrophied  650  Gm.,  auri- 
cles dilated;  intense  cardiosclerosJN. 
with  some  hypertrophy.  Both  coro- 
nary arteries  diseasetl,  left  descend- 
ing branch  almost  obliterated. 

Kidneys  large,  purple,  with  a  few 
depressed  scars  and  retention  cysts; 
cortex  thicker  (han  normal;  no  i[i- 
crease  in  interstitial  tissue;  no 
mlirkeil  nephritic  changes. 

Adrenals  — fatty  deRenernlion  of 
cortical  cells;    no  hypertrophy. 


Pale  pasty  color.  Moist  rftles  in  chest. 
Heart  dilated  to  left  (U  cm.)  and 
right  (o  cm.).  Pulse  rapid  and 
regular.  Maximal  blood-pressure 
200  mm.  Hg;  later  ranged  from 
130  to  170  mm.  Hg.  Fundi  oculo- 
rum  normal.  Later,  Cheyne-Stokes 
breathing.  Delirium;  headache;  dul- 


Urine  varied  from  400  c.c,  with  sp. 
gr.  1022.  2.5  Um.  albumen  per  litre, 
and  numerous  liyaline  and  granular 
casts,  to  2500  c.c,  sp.  gr.  1007,  trace 
of  albumen,  and  few  casla. 


Heart  dilated  350  Gm,;  pale  pink 
walls,  with  slight  fibrosis,  Coronary 
arteries  sclerotic. 


Kidneys  small,  scarred,  cortex  thin; 
extensive  epithelial  degeneration 
with  corresponding  proliferation  of 
connective  (issue.  Many  glomeruli 
have  iindergo[ie  fibrosis. 


It  may  be  almost  impossible  to  establish  differential  diagnosis  between 
two  such  cases  early  in  the  disease.  The  course  of  the  two  cases,  however, 
showed  clearly  the  divergence,  the  one  toward  the  type  of  coronary  sclerosis, 
dilated  heart,  precordial  pain,  paroxysmal  dyspncea,  the  other  toward 
the  urirmic,  with  progressive  dulness,  oliguria.  Albuminuric  retinitis  did 
not  develop  in  the  case  cited,  or  the  diagnosis  might  have  been  simplified; 

Catalase  Test. — Recent  .studies  of  M.  C.  Winternitz  indicate  that  in 
many  cases  at  least  the  diagnosis  may  be  made  by  a  simple  chemical  test. 
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He  h*»  found  ihut  m  uhronlc  nephritis  the  catalog  of  th«  blood  is  dentroyed, 
flo  that,  when  placet!  in  conI»<.-t  with  hydm^ii  pcroxidv,  no  oxygcu  ia 
libcraHMl;  while  llio  blood  of  patientrt  with  caniiao  weakness  splits  peroxide 
aa  before.  By  this  test  ho  hiu  made  corn-cl  di]igno«is  in  »  number  uf  doubt- 
ful caws.  However,  this  difference  in  the  eatalasc  manifests  itwlf  only  in 
the  unernic  and  preuru:-uiie  Atat«s  and  i.t  of  value  only  in  di»tingiii.-<hing 
between  these  conditions  and  casei!  of  mj-ocartUal  weakness  with  drowsiness. 


DIAGNOSIS. 

In  making  the  diaRnosis  it  i»  most  important  to  differentiate  chronic 
myocarditis  from  the  following  conditions:  (1)  organic  valvular  heart 
lesions,  (2)  obesity,  (.'t)  primary  cardiac  overstrain,  (-1)  piimnrj-  ohroruc 
nephritis,  (5)  chronic  polycythjemia  (erythnemia)  with  enlarged  spleen,  (0) 
neurasthenia  and  pj-ychaiithenia,  (7)  chronic  nephritis. 

in  caseti  of  chronic  myoranliiSH  It  Ri»y  \ie  extitmely  difficult  to  exclu<!«  un 
uritnnic  vulvulur  discusc.  Ttiii  in  mpi-cially  Inie  of  mitrul  iiuiUlFiciMicy.  for 
lhcr«  is  frequently  a  fiincttonnl  mitral  insufficiriicy  pmiriil  nilh  nvEtnlic  miimiur  iinij 
|ii)nR>tiI;il  cUluiuliun  of  lh«  hi!Url  to  the  li-fl .  VVIij|«'  ii  m  true  that  Ibc  munnur  uf  u  fuiic- 
tioiiiil  iriitrnl  in>ufliei<!ticx  ■■  rnmly  as  rough  on  IhiMw  a{  oigame  origin  may  hrtnnir.  and  iit 
an  ■  ruk-  not  aa  wttlt  transmit  led  inlu  thi?  axUln,  nev^rlheloci  in  in<lii'idua]  ciiaui  iboc 
<lilTcit-iicni  msy  not  he  itrikioR.  Much  more  striking  arv  the  ctmiigia  in  Ibn  chnnu-tor  of 
■he  murmur  ut  the  jmticnrH  condition  improveti.  In  oritanic  lecionii  the  niiimiur  n-iU 
liecomn  lotidcr  lu  liiipruveinvnt  neUi  iri,  becauiw  tlir  heiirt  hiu  becoiiu:  ilrongi^r.  In 
functioHAl  cawa,  though  it  may  hpromr!  Umdir  at  lir»t.  it  will  vary  itfratly  in  chnrMCtrr 
and  in  inttMuity.  CHiiecially  if  the  |>ali(^iit  ia  niude  to  exercise  glightl}',  ll  iua>'  Hhuu*  a  tvn- 
deucy  to  diiui|>|K'ar  nltnuplhcr  diirinic  rrcovcry. 

The  prmunce  uf  a  larjtc,  nlow.  hcaviniE  spcK  iieat  irllh  «low  piil«e  and  iiyiitolic  mur- 
niur  •«  wwll  ■■  It  hifj!i?  nlow  piilsc  nfieukti  in  tuvor  of  organic  mitrul  iniutficinncy  [maik«l 
hypertrophy  of  the  left  ii-vnlriclc).  ihoiiKh  a  functional  jiapillary  irwufficiciicy  iiiiKhl  ppr- 
riM  fmm  localiti"!  myocarditis  of  uiw  uf  the  |iH|.>iIlary  iiiiiticluK  iti  Hpite  of  ttie  hypcrtii>ptiy. 

From  other  valvular  disenneii  ihi-  dia|nia*ix  i«  eompnmlivcly  cnny.  In 
ooMuianal  chm-4  tlir  l>OHt  of  the  auricle  liecomfH  awiililr.  mtcjieitline  the  |tr^y«to[ic  rumbln 
of  mitral  (rtruomi  (!*ckii!I);  and  octusioiiully  Ijloninx  diiutolie  nnitinurii  at  ihc  ntcriiat 
mni^n  sutOEaxt  orfcanic  aortic  or  pulnranic  ini^iifltcJrnry.  Bill  such  liilat.iiinnfi  of  Ihe  uurlic 
rinK  and  cmius  Bri(-rtuBU«  or  caMio|>uhiioiiHiy  niiinnut>'  tiv  mtlicr  rare  aoil  are  uaually 
t  ami  lory. 

.\  functional  tflcuapid  Irtaitrncioncy  mult«  co  c-atwtantl.v  front  wcok- 
xninK  of  Ihi-  rii;lil  ventricle  thai  it  Li  u  iMion  to  he  iaoluded  untler  rather  (ban  exctlxM 
frinn  the  picliiw  of  chronii"  myooitililix. 

Primary  cardiac  overelrfiin  may  be  mcIikIwI  tlimiijch  the  hiiitori*,  Ihe 
troubin  in  Ihc  laKpr  condition  cominj;  on  HUfiitpiily  in  a  ]>Tvvii>iuily  healthy  individual 
iliiriiiS  or  immcitialoly  nflcr  .t  tvvcni  strain,  while  in  chronic  myocardiliii  thorv  in  UHUallv 
B  Diorp  fcmdmil  onriel  of  ayni|>luins.  frei|Ucrilly  traetiible  in  (cibritc  ilittfasr  »r  inloxiralion. 

Obi-nity  in  diapiiwcd  from  ihi?  Rrncral  nppcunuicc  of  the  tialif'nt,  conconulanl 
chninic  myncaritilio  Ix-iin!  exctiideii  when  the  iroulilc  M-cmB  to  bfsr  s  relntiuii  to  ton  jpiod 
health  miller  than  lo  disi-.isr.    However,  my(K'an.lial  cliiinirw  niny  be  very  hard  to  rule  out, 

Tlic  <hfrcrc  Ilia  lion  from  chronjc  nephriii*  ba*  lieen  ditciiiiMvI  above. 

Chronic  poly  cy  t  haciiii  n  (crylhrn'mia)  nilh  cnlarveil  n])Wn  may  pr«npnl 
a  picttini  vcf7  cimilar  to  pritnnry  chranic  myncanlitis.  nn>l  in  Ihe  later  olnce*  *  consider- 
able cTsile  of  ni>-ncunlitiii  may  ()C  prtT^ent.  The  ««■  and  har>in(«ii  of  the  nplcvn,  the  cc4or, 
and  the  hiK'i  bloixi  ctnuit  are  (he  feaUircM  iijxHi  which  (he  diaenrinii  ii  made 

Neurasthenia,  cardiac  nenrosei.  or  |Hei)dncardiaic  visceral  (tiataae, 
must  b«  cnrofiillr  excluded  (mw  pajic  .S<i3).  In  the  fonncr  (he  u'c«kiMwi  wbm  aelf- 
cnnu-inun  awl  the  tilren^h  nhcii  the  mind  ia  <li»lraclpij  spe  to(ally  di« proportionate: 
while  ihu  uiyocarditic  is  mnindcd  of  his  wcakiiCM  by  tlic  ftcrri  hunger  for  air. 

10 
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A  careful  gCDornl  cxuniiiuilion  iihu<il<l  ulwnyn  he  tiLulG  l»  rxcrliidt!  (Sardine  trpakiinw 
from  enteroplMta  and  aimilar  diMortlcis  that  may  rcllrxly  give  ritie  Uj  a  truu  omliuc 
u-eakncBi. 

Tlw  v*noM«  pulae  help*  mmurwhat,  the  pr*«cncft  of  a  viinblo  "einicio  vmoiu 
pulne"  of  auricular  par«lyala  or  extrasyAtolm  sUKf^Miiig  ntirocardiul  chaogr.  Iloii<(!vcr, 
tbcM  may  not  he  conduadve.  For  thn  pwt  year  tbe  writer  ban  hn<l  istvler  nlwcrvation  • 
youug  athlct«  with  iwnnnnently  irrcffiilar  piilso  and  auricular  )inrvlyK)fl  and  synipioint  of 
olighl  nardiac  wi-nkiiun  on  VM-rtiuii.  There  an',  howtvyr,  no  iiifei'limw  diiiruMa  nor  indw- 
rrflioni  lo  acmiinl  for  Ihi-  production  of  u  mynmrdilin,  and,  though  thr  wriler  incliiiw 
luwani  Ihe  dlagnoxJAof  (lie  laU«r  mndilioit,  il  nwRiKdifHcuU  in  so  healthy  a  yuiuig  pu«oD 
to  exclude  a  neurolk  baaia. 

niEATMENT. 

The  tivfttmetit  of  chioDic  myoeftrditi.'<  in  the  main  should  follow  T.h(> 
jElpneral  scheme  laid  down  in  detail  in  Chapters  IV.,  V'..  and  VI.:  re  8 1  in  brd 
durinft  the  severer  atageH  of  faikire,  purgation,  Il^ht  diet,  dij:itultB  or 
strophaDthus  in  severe  i-M«e».  graduitled  resistance  exercises  and  Nauhcim 
bathi)  (Itirinft  convalescence.  );r&dually  increafflnj;  walk-t  and  moderate 
exercise  before  returning  to  evcry-dny  life.  However,  wrtain  exceplion.t 
munt  be  noted,  especially  in  the  severer  forms  of  myocanliiJH.  Forexninple. 
liigiliiiin  only  orca-sionftiiy  corrects  an  i  rreg  ul  nri  ty  which  has  become 
relatively  permanent;  though  it  is  ver)'  useful  in  curinR  the  milder  forms 
of  irrejiuhirity,  such  aa  a  continual  bigeminal  pulse  «r  occunionid  vciilricuiar 
extrasy stoles.  It  is  less,  indeed  rarely,  efficient  in  removing  the  irregiduri- 
tie.-*  arixinx;  at  the  auricles.  On  the  other  hand,  in  deidiug  with  the  advanced 
grades  of  permanent  iirrliythmia  with  paralysis  of  the  auricles,  where  there 
is  UNually  advanced  myofibrosis  and  only  a  few  of  the  heart  muscle-eeiU 
have  survived  the  gi-nenil  atrophy,  it  is  found  that  these  often  respond 
well  to  small  doses  (about  half  the  normal),  whereas  a  normal  dose 
may  give  rise  to  symptoms  of  definite  digitalis  poi- 
soning and  often  hasten  death.  This  is  not  always  to  be  avoided  by  the 
apparently  mild  routine  of  adminUtering  the  drug  in  "counsos,"  since  the 
initial  dose  may  be  too  large  for  the  individual  case.  Each  case  mn»X  be 
concidereil  for  itself,  with  these  facts  constantly  borne  in  mind,  The  moder- 
ate-sized initial  dose  or  two  followed  by  protongi-d  administration  of  very 
small  doses,  suggested  by  KrAnkel  (see  page  179),  seems  to  be  the  safest  and 
surest  method  in  these  cases,  in  order  to  prcveii(  cunudative  effects. 

Tbe  recent  introduction  of  single  doses  of  strophanthin  intra- 
venously, which  does  not  increa-te  peripheral  re.-qsiance,  gives  pronuae 
of  great  results  in  the  future,  cs|»eciatly  in  this  group  of  eases,  although  its 
use  has  not  yet  become  general  enough  to  warrant  a  verdict. 

As  lo  g  r  a  d  u  a  t  c  <)  exercises,  these  are  useful  in  many  eases, 
but  are  distinctly  contraindicated  after  royofibroeis  has  set  in  and  dyspnoea 
]>ersiMts  while  the  pnticnl  is  at  rest.  Mere  anhythmia,  even  with  paralyus 
of  the  atria,  does  not  con  train  die  ate  their  use,  but  points  a  warning,  and 
in  many  eases  shows  that  the  practitioner  is  treading  on  dangerous  ground. 
This  applies  also  to  Nauheim  and  other  baths.  Coronan,-  sclerosis, 
on  the  other  hand,  stenocardia,  and  severe  pains  down  the  arms  furnish 
distinct  contraindications  to  all  exercises  exwpt  ."uch  as  are  necessary. 
Kvcn  those  of  Schott  must  be  carried  out  with  the  utmost  precaution,  and 
the  Ix'nding  exereises  may  well  be  eliminated.    The  walks,  etc.,  which 
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irrminnte  the  treatment  muat  be  taken  slowly  and  with  the  greatest  pre- 
caution  iu  avoiding  fatigue. 

For  the  etenocardiac  attacks  and  paroxysmal  dyspntea  the  greatest 
relief  i»  given  by  ft  pearl  or  two  of  amyl  nitrite  followi'd  by  nilro- 
(tlycerin  and  sodium  nitrite.  Indeed,  those  drugs  furnish  a 
good  dval  of  relief  where  the  arteriosclerotic  element  is  prominent. 

When  the  blood-preiwuro  U  elevated  above  HO  mm.  the  salt  in  the 
food  should  be  reduced  as  low  as  posnble  (see  pa^e  168). 

Venesection  may  l>e  of  the  greak-st  value  in  tiding  over  periods 
of  acute  dilatation,  as  shown  in  the  rase  of  (i.  (J.,  even  when,  as  in  that  case, 
it  produeei*  no  change  in  maximal  or  minimal  blood-prcfiaure  or  pul-se-ratc. 
This  caae  also  exemplifies  the  fact  that  the  venesection  may  often  be  of 
great  benefit  before  acute  »ignt*  of  cardiac  overlilling  set  in,  and  then  it  ia 
to  be  regarded  as  "  a  stitch  in  time,"  the  n-licf  of  the  over-dislcntion  enabling 
the  heart  to  riKhl  itself.  This  may  be  owing  to  the  fart  that  the  over- 
stretched tibres  are  allowed  to  gain  their  optimum  length,  or,  on  tiie  other 
hand,  to  the  removal  of  a  large  number  of  red  corpuscles  from  the  circulatory 
systeni,  thui^  decreasing  the  viscosity.  It  U  eai<icr  to  pust  than  to  seiic  the 
moment  at  which  a  venesection  would  do  most  good. 

In  thia  every  one  rotDC  day  or  ulher  r««eif«  )iii  kwan.  For  cxninpic,  the  writtr 
bad  a  patient  umler  bin  rsur  in  rSiui  Pmnriscii  wlio  one  niKlit  hn<)  a  miKlprate  doKtte  of 
djvpiuni  Mid  cyaaMU,  iIiohkIi  scum'ly  (.■ti')ii;u;h  Iu  ciiii.ie  alarm,  uiuj  immediate  veneaeo- 
IKIO  wiui  rntu-idrnrd.  Ttic  righl  hcurt  wad  not  mnrknily  rnlnn^wl  and  none  of  tlic  nhJKC- 
tive  siiciu  !Cvme<l  iirfeni.    It  wa*  decidoil  la  du  line  vcmni-ciiuii  the  next  *U)',  and  ibe 

SitieiU  w»M  givm  Rtimn  millitframK  (n  iiaarirr  frala)  of  morphine,  afirr  which  he  fell 
to  a  quiet  Bl<^ep  nlmixt  imme<liut4-ly.  A  cuupic  of  houo  talcr  he  hi^aiiie  mtlnM  and 
lunk  sradunlt)'  willun  an  hour.  Wc  lutd  lei  Ihi-  right  mrnncnl  for  Ihe  vcnncctiun  psai, 
and  had  ninHkr<l  ihc  n'mptonw  l>y  the  morphiiii?'. 

Danger!!  from  iMorphinc. — Another  danger  due  to  morphine  lies 
in  the  danger  of  habituation  (sec  page  IW),  and  the  further  danger  that 
in  order  to  get  it  the  patient  will  simulate  a  paroxyani  of  dyspnoea  and 
actually  make  himself  sick  or  even  endanger  his  life  by  the  elTorl  entailed 
in  doing  so.  Several  patients  whom  the  writer  has  gradually  broken  of 
their  morphine  habit  confe.s!«e<l  to  having  done  so,  even  though  they  knew 
at  the  time  that  the  simulation  of  dyspnoea  made  them  feel  worse. 


THROMBI    IN   THK   C.\RD1AC   CH.\MHERS. 

When  the  rirculation  'is  slowed,  and  especially  when  one  of  the  cardiac 
chambers  empties  itself  insuthciently,  targe  clots  are  liable  to  form  along 
it.-!  wall  (niunil  thromlii).  Thi»  occur:*  etipecially  in  thone  purtionrt  which 
are  away  from  the  axial  stream,  such  as  the  recesses  between  the  trabecule 
eame:e  and  behind  the  papillar>-  muacles,  and  alM  out  in  the  tip  of  the  auric- 
ular  appendages. 

Tliromhinis  irithiii  ihc  li-ft  nuriclc  occum quite  fir(|npntly  in  mitral  ttenotxt, 
(wpeelnUy  whrn  the  hlooi]  staKnntra  thcrv  diirinjc  |:>«rio<lH  of  overstrain,  Tlicoe  ihmmbi 
If  fiwh  aoRieliitiM  Itreak  loose  Iv  fumi  einbuti  (page  151).  Sumeiiiiu-ii  thp  c[ut  loosened 
fnMn  the  auricular  appendix  is  m  lur^tr  that  it  cannot  paiw  throuxh  Ihranrlculoventrictilar 
orlAoe,  bill  pliiK"  the  lall«r  v^nlirely.  prodiiciiv  xuddeii  death.  When  ibe  clot  reniaiiui 
adbereol  to  the  wutl  for  some  time,  more  or  lea  orfcaniitalion  gonk  on.    Thraanbi  which 
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adhere  lo  the  wall  b}'  u  fe«r  stnuidt  of  ncnly  formed  conncctii'e  lisnit'  are  of  ewry-duy 
occurivnce,  and  constiliiCt'  the  classical  sign  for  ■Jiffi-rC'nliiiliun  iH-twwii  icitra-vitutn  and 
ptul-murtem  thranibi,  In  older  tliminl>i  ihr  oricnniKntion  !■  more  romplntr.  m>  that  *' 
Ibramhui  mawi  may  adhere  lu  the  cardiac  wall  by  a  pedtcic  of  fitirous  llsBue.  Il  in  quile 
possible  that  in  «om«i  ctwo*  thtiv  thrombi  vilimtc  to  nud  fro  and  cauvn  rxtrunyiitolc*  by 
Ktrikinft  njtiiinit  the  wulbi  of  the  ht<ar(,  Jii»t  hk  occiirti^l  in  Camrrtw'''  air-bubble  rxperi- 
mcnl  (i-piolci)  on  pnK"  ~1)-  In  wvcml  ciiws  nucli  inu»i>a  liav(>  lieen  kiiovrn  to  net  an  a 
bftl  I- val  ve   at  tlie  mitral  orifice,  givinc  rinR  lo  •iKns  of  milral  atenoii*. 

The  ■ymptomx  and  ngiu  j^iveii  by  such  tbiviiibi  an),  however,  >'f  ry  ubscurv.  The 
fact  that  ihey  u»iiiUly  ariw  <liirin|t  the  cimme  of  u  cunliac  failure  add*  to  the  eomplcxily 
of  the  clinicul  {licturv.  aiid  the  dia^ntwi"  can  rarely  be  made  until  embol  I  am  nets  in. 
In  onp  cn»«!  of  milrnl  ktenofis  recenliy  »wn  by  the  writer,  in  which  the  nliok-  dnterndinK 
alxloniinat  aurta  was  B\iddpidy  plU(o:cd  by  an  emholm  and  (puiRn-ne  of  l>oth  lower  extrcini- 
lim  set  in,  the  dinKntwU  of  a  clot  within  the  heurl  waa  warrantable.  Such  cvmb  are.  how- 
•vor,  rare,  and  the  diagnoeu  is  then  mode  after  the  harm  boa  been  done. 


TUBERCULOSIS  OF  THE  HEART. 

In  ipltc  of  the  great  frequency  wtth  which  tuhereulouii  alTectti  the  Itlnp.  pleura,  and 
pericDnliuni.  independent  uFIeulion  vf  the  rayocardinm.  endi>e4ir<lliitn.  and  vidro)  ii  quiitt 
infrequnnl,'  Thiw  WilhRk  found  only  2  nwes  of  lulwrcle  of  the  myoeardium  in  IMS 
auloioim  on  perwoiw  iiith  tiibereuloiiis.     Other  olwervew  eonfimi  lhi»  view  of  its  rarity. 

PnlhoUi((ienlly  the  leHioris  iii  tubcreuluMiH  of  the  niyoeaniiuni  raK-nible  Ihone  of  tuber- 
ctea  elwwherf;  ihey  are  Mtmewhnt  mort!  comnian  in  acute  miliary  tnlierrulmiH  tlian  in 
Ibe  ohronie  form,  but  in  tlic  latter  are  larger  in  Mie.  The  moul  cuiiirnon  cardinc  Irsion  of 
luheren Ionia  is.  however,  neither  miliary  ni>r  Inrge  solitary  luberclca.  but  .1  f.itty  dcnenrr- 
ution  of  the  niyoeanlium.  iliie  in  part  lo  the  nnjemia  ami  in  pan.  to  the  toxiiis  BtTivled 
by  the  bacilli. 

The  effect  of  the  liiherciiloiu  lexionn  upon  the  circulation  is  luually  maiikofj  by  llie 
ftenerni  c.inliuc  wenkncH  due  lu  the  intosieation  and  unu^niia.  un<l,  on  v.  I-cyden  otateo, 
duOH  not  prexenl  any  charoelerintie  fejttiirrs.  It  is  sImiHt  im|HHsible  tn  iliaiinoBu  clinically, 
for  the  nympluriui  and  sijcnH  are  (|uite  im!e|)end«'nt  of  the  tiiln'rele.  UFlen.  at  in  I'ollak'a 
caw,  a  man  of  fi.'i  who  hncl  a  Inrjte  luberele  in  the  wall  of  the  nnriele.  them  are  no  sictm  what- 
ever, even  o(  cariliac  weaknnwi.  V.  Talmra  and  Tilp  re|Kirt  a  eii»e  in  which  u  Hystohc  tnur- 
tnnr  witi  heard  o»-er  the  upex.bul  thin, of  course,  presenls  nolhinu  eluinieleriiilicand  mighl 
well  have  been  <lne  <n  the  accom{ianyin;;  wejikneia  11F  the  niyiicanliuni  or  jinplllary  nitisrlcii. 
In(liv<t.  as  lt'>'nl)en:  slHt«s,  tiiherciiloHlH  of  (he  myoenrdiiim  inlcrcBlB  the  puthoUipi't  rather 
thnn  the  clinician. 

S'iTHILTS  or  THE  MYOCARDIUM. 

Syphilitic  nffMlion  of  tlie  tiearl  in  more  frequent  anil  pre«ent«  a  nomevliat  niore 
de^nite  picture  than  tul>ercn1ofli<i.  The  mont  common  form  in  which  syphilis  afreet*  the 
heart  is  the  sclerotic  lesion  of  the  uurtic  valven  (mht  pum  361).  thoiq;)i 
in  this  ease  the  ]>nlholoirienl  pmceni  ori);inntot  in  tlie  aoria  rather  than  in  Ihe  m>'oeardiuni. 

Grawmann  hax  called  attention  to  the  fre<|nency  with  which  Bijfns  of  cevcre  mediae 
wenknnn  nceur  durini:  the  secondary  sta^'  of  nyphili.*.  neridental  or  functional 
•vMoiii'  niunniirfi  heinR  present  in  10  |ier  cent,  of  hi?  caws.  Oilatation,  «n(ie<-iatly  of  the 
Hxht  henrt,  wan  eunitnon,  an  veil  &s  ikll(.'raliutw  of  rhylhni, — ttumciimet  arrhythmia, 
somciimeii  bmriycanlia.  nomelime*  tnehyeaniin.  I'rccordial  pain  wnd  anginal 
attach  were  (rwjiienl.  The  hlooil-pr«wure  us"  ubiihH)'  low,  as  wos  «Isi>  Ihe  hiemoKiohin. 
It  is  not  imiKMuible  thai  the  major  rftli-  in  ninny  of  lh<T<e  cnidiac  m.inifeiiliitiotiB  is  j'layed 
by  the  aniemia  and  the  fever  rather  thnn  by  apiroeha'ie  palliila  within  tlic  heart  miiwie; 
but  Ihe  prenenee  of  tertiary  myocunllul  lesions  demonsfmtex  thai  the  latter  play  an  im- 
jmrtant  fan.  The  d  1  o  )t  n  o  s  I  s  i»  luued  upon  the  nbove-mentiuned  itymfitums  arisina 
diirini  the  nocondary  »if.OB;e-  Treatment  "hoiild.  of  course,  lie  i-JKoroiiK,  and  as  a  preifiin- 
lionarj'  mcanure  the  (uitient  sliould  lie  kept  in  bed  until  all  cnniiiie  weakness  has  i>as8«l. 
If  the  symptoma  do  not  rapidly  subside,  a  few  doset  of  ilixiialin  or  ■tn>|>)ianlhttf  may  be 

' Tubvrrulci.iL'i  enilocnnlilis  in  dtHCiuvcd  on  fAge  .WS. 


AFFECTIONS  OF  THE  MYOCARDIUM.  245 

given.  Indeed,  a  few  small  ttosea  of  one  of  these  drugs  may  well  be  given  to  relieve  promptly 
the  dilatation  and  thus  to  forestall  tlie  danger  that  may  lurk  in  an  cedeDiatous  heart  muscle 
(see  page  2115). 

Cardiac  lesions  are  rather  common  in  congenital  syphilis,  though  this  is 
not  true  of  typical  gummata.  Thus  Mracek  found  myocardial  changes  (acute  myocarditis 
with  patehes  of  perivascular  inhltration  of  mononuclear  cells)  present  in  24  out  of  150 
autopsies  upon  syphilitic  foundlings,  but  gummata  in  only  4.  The  non-gummatous 
changes  are  well  clescribtd  by  I.  Adier  as  infiltrations  of  mononuclear  cells  about  the 
blood'Vessete  and  in  the  connect  ive-tiasue  septa  between  the  muscle- fibres.  The  striking 
feature  is  early  typical  chratiic  endarteritis  with  thickening  of  the  inlima,  destruction  of 
the  clastica  inlema.  This  is  often  accompanied  by  hemorrhages  into  and  about  the  vessel 
wall.  Clinically  hereditary  lues  of  the  myocardium  pn^abiy  cooperates  with  the  other 
syphilitic  lesions  in  bringing  about  the  death  of  the  child,  but  the  importance  of  its  r^le 
cannot  be  judged,  .?ince  it  is  rarely  if  ever  the  only  luetic  lesion  present. 

The  tertiary  myocardial  lesions  of  adults  are  fairly  common.  The  lesions 
in  CO  cases  collected  by  Mracek  showed  the  following  distribution:  gummatous  myocar- 
diti.i,  10;  fibrous  myocardiiis,  9;  gummatous  and  fibrous,  8;  endocarditis,  2;  coronary 
arteries  alone,  :i;  pericardium  alone,  1;  myocardium  and  pericardium,  15;  pericanlium, 
myocitrdium,  and  endocardium,  1;  myocardium  and  coronary  arteries,  1;  all  parts  of  the 
liearl,  6;  cardiac  ganglia,  4. 

Judging  by  the  number  of  cases  of  Adams-Stokes  syndrome  due  to 
lues  (see  page  471),  the  intraventricular  septum  seems  to  be  a  rather  frequent  site  for 
the  lesions.  Eiccepting  such  lesions  as  are  so  situated  that  they  give  rise  to  heart-block 
or  to  the  Adams-Stokes  syndrome,  the  syphilitic  lesions  of  the  myocardium  rarely  give 
distinct  manifestations.  A  general  myocardial  weakness,  shortness  of  breath,  dilatation 
with  or  without  exertion  in  persons  who  liave  had  lues  (especially  with  other  visceral 
involvement)  is  suggestive  evidence  of  fibrous  luetic  myocarditis  with  or  without  gumma. 
Ttie  latter  can  rarely  if  ever  be  diagnosed.  Huchard  and  Fiessinger  report  a  case  in  which 
dyspnoea  set  in  sudtleiily  15  days  before  death,  due  to  the  groBlh  of  a  gumma  involving 
the  tricuspid  valve,  but  even  In  such  a  case  the  data  are  too  uncertain  to  permit  a  definite 
clinical  diagnofiis.  A  poiiitive  Wassermann  reaction,  which  Collius  and 
Sachs  and  W.  Longcope  have  found  so  u.stfu!  in  the  diagnosis  o(  luetic  aortic  insufficiency, 
is  of  les-s  value  in  the  diagnosis  of  luetic  myocarditis,  since  the  eviilences  of  myocarditis 
are  in  themselves  less  definite.  However,  in  case,"!  of  chronic  myocanhal  weakness  in  which 
lues  is  .siispeetfci,  the  presence  of  a  positive  Wassermann  reaction  renders  a  vigorous  ad- 
ministration of  mercurial  inunctions  or  hyporlermic  injection  of  mercurial  salts,  an  well 
as  vigorous  daws  of  jxitas-uium  iodide,  highly  advisable.  In  oeea.'*ionol  case.s  it  may  be 
possible  to  secure  a  considerable  and  permanent  improvement  by  vigorous  antiluetic 
treatment,  even  when  (he  Adams-Btokes  syndrome  is  present;  but  it  must  not  be  forgotten 
that  the  cardiac  infiltrations  are  among  the  most  stubborn  of  all  luetic  lesions. 

TUMORS  OF  THE  HEART. 

Primary  tumors  of  the  heart  are  so  rare  that  in  3000  consecutive  autopsies  at  Nilm- 
burg  Tliore!  diii  not  encounter  a  single  one,  and  Hektoen,  who  reported  three  cases  in  1S03, 
states  that  re|>orts  of  only  110  cases  of  cardiac  tumors  were  to  be  found  in  the  Index  Cata- 
logue of  the  Surgeon-Generars  Library,  and  most  of  these  were  secondary. 

Primary  Tumors. — Bertheson  was  able  to  collect  28  primary  tumors  of  the  following 
types:  sarcoma  i);  myxoma  7;  fibroma  6;  carcinoma  3;  lipoma  2;  cystoma  1.  Unk 
(1909)  has  recently  collected  the  data  of  91  cases;  fil  of  these  were  as  follows:  carcinoma 
7;  fibroma  7;  myoma  5;  lipoma  8;  sarcoma  13;  myxoma  IS;  rhabdomyoma  1;  tera- 
toma 1 ;  papilloma  I .  In  addition  to  tlicse  Knox  and  Schorer  and  Wolbach  have  collected 
12  cases  of  rhabdomyoma;  fi  of  which  were  associated  with  other  malformations,  especially 
cerebral  sclerosis  and  hydrocephalus. 

Hektoen  calls  attention  (o  the  fact  that  the  heart,  and  hence  also  its  primary  tumors, 
are  of  mcsoblastic  oriain ;  which  accounts  for  the  relative  rarity  of  primary  car- 
cinomata  and  the  preponderance  of  sarcomata.  Thorel  beheves  that  many  of  the  fibro- 
mata found  represent  merely  old  organized  thrombi  chnging  to  the  heart  wall,  and  believes 
that  many  of  the  (relatively  frequent)  myxomata  represent  merely  degenerating  forma  of 
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aucb  tlironibi.  The  lipomatu  he  ret^nla  merely  us  obuomiolly  large  pockets  of  epicnnliA] 
or  tnlrAmuMl  fat  ratlicr  than  a*  true  tuinnna. 

Ab  rvKsnU  sile.  IJiiU  (on nil  in  righl  nuride  10;  left  auricle  24;  right  wntricle  H; 
left  \*ntriHf  S:  vnlvuH  16;  inlt-raurifiilur  si-plum  2. 

Mcisnaiic  InvolvemEni  of  ihc  Heart. — Srcomlnry  nei>|>1a«in8  sfTfcllnjE  'he  heart  tut 
ROmewbul  iiiun!  common,  uiid  B<;anM>l.v  uny  ]>atliolo)[idt  of  experience  hiia  fnileil  lo  mMt 
with  ihcm.  ia{ie<Tiiitly  iii  casm  with  niuliiptc  mcituitHjus.  CK  the  meLiDtHtir  iieoplaama 
careinomata  arc  tlii>  miwl.  frequent.  Tliorel  encniinlered  6  iii«lanc»»  ill  Iim  3000  uulupiiic*, 
ifac  priniury  Bitea  beiup  uturtia  2,  ■«'liiiii  I.  )nill-l'lti(l<it'r  1,  kMner  1.  luug  1, 

<iej[irl  ttateii  thiit  in  a  ]ieries  of  16  caMv  nf  ciireiiioiiin  of  the  cetnphaiciiA  6  g^nve  inetas- 
ttUMM  li>  ihe  lieurt ;  but  tliia  Lh  3Ii  tmiwviatly  high  |«reentiLK<^  iinil  Thurvl  Iroia  iiis  rK|)eri- 
«iicc  don  not  rrganJ  nuch  uwuphageal  tuinun  a*  laipcctully  lialilr  to  ciTdine  mrliutaAeoi. 

Clinieally  ihc  pfCMno*  of  a  tumor  in  ihp  hnarl  in  iinelf  encrljs  lililo  influcnee.  iiiileM, 
u*  tn  Luee'n  cose  of  EmreoiRii.  it  protmes  upon  the  surlciiluveiitrieiilur  bumtle  and  pmiluent 
liparl-hlock.  or  it  in  to  situated  on  lu  pruduer  either  utmonln  or  rri^irxtlallnn  nc  n  vntMitar 
urilice.  Tlie  beniini  tumor-  exert  llitlc  or  nocffeel  upon  ttie  (oioe  or  rhylhni  of  the  heart : 
the  molignont  luniotn  vive  rise  merely  to  sit;iis  of  cocliesia  in  whieli  thr  enrdiae  wenknno 
MWim  Ineidenlnl  rather  than  priniaty-  Ii>  eABrii  of  jtenrralixeil  carcino*)*  and  Kareonialoxis. 
Ihuie  in  whieh  the  iiietaKlatie  ntxliilcw  am  Diovl  corniiiuii.  the  eaclieelie  myoeuniiu]  «Tak- 
nnm  innliU  more  inlciisenlipt tier  the  lumors  ufleel  thehi-nrt  or  not.  The  acejdcnlal  findinic 
of  a  loud  har»h  murmnr  suddenly  <levelopin)(  and  proitreiwinK  wilh  ihe  mola«la»U  else n here 
in  Ihe  huily  i,i  vrry  sti^eslive:   but  tliia  Is  rarely  eiicuiuitered. 

In  ume  cawv  in  which  the  tumors  are  siiprrlieial,  prrieardiliK  mny  M-t  tn.  E  f  f  ii  • 
■  ion.  e*peeially  bloi><l-«i  ai  neil .  i«  rather  common  tinder  these  conditlnma 
Biid  the  •ignu  of  tlip  latlcr  may  tie  the  linl  and  only  sign  of  Ihe  i-oiidiliuD. 

tn  too.')  die  n'riter  anpirstcil  a  periennlial  exudate  whirh  eonlnined  10  per  eenl.  of 
hiemuiclol'in  am)  »ome  iiiethu'moclohiii.  'Hie  patient  dreil  llie  next  day,  and  autopsy 
rcvealrd  carcinoma  I  oui  niassps  in  the  tnyoennliuni  wiiU  and  ptTicariliuni.  which  were 
netaotHxe-  fmni  a  very  small  primary  eareinnnia  of  tlie  liroiieliut  qiiiti^  uiwtiiipeetetl  <lurit^ 
life.    The  finditift  of  tumor  celli  in  ciieh  an  exudate  would.  oF  euurse.  ^ve  Ihe  diagiiosiit. 

Tumor*  of  the  heart,  even  if  iliaKno«eil,  would,  of  counw.  he  inoperable. 
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X. 

ARTERIOSCLEROSIS. 

NORMAL    CHANGES    IN    THE    ARTERIES    DURING    LIFE. 

A  certain  degree  of  progressive  change  in  the  walls  of  the  arteries 
occurs  normally  throughout  life,  and  is  therefore  not  to  be  considered 
pathological.  The  comlition  of  the  arteries  normal  to  a  man  of  thirty 
would  be  thoroughly  abnormal  in  a  child,  and  those  normal  for  a  man  of 
seventy  would  in  turn  be  regarded  as  abnormal  in  a  man  of  forty. 

Thus.  Thayer  an  J  Fabyan  state  that  "at  birlh  the  artery  (radial)  is  delicate, 
translucent,  cxireniely  thin,  and  collapsing.  The  surface  on  opening  is  perfectly  smooth. 
The  i  n  t  i  ni  a  cunsists  of  a  single  enilothelial  layer  lying  directly  on  the  surface  of  a  deeply 
undulating  elastica  interna.  The  media,  whicli  consists  of  transveniely  arranged  smooth 
muscle- fib  res  with  rather  lar^  vesicular  nuclei,  has  a  depth  of  seven  to  eight  layers  of  cells. 
Connective  tissue,  if  present  tn  the  intima  and  media,  is  extremely  scanty,  none  being 
revealed  by  the  Maliory  or  Van  Giesoii  stains.  There  is,  however,  a  relatively  large  amount 
of  elastic  tissue  which  npix^ars  on  cross  section  as  very  thin,  pai'allel,  slightly  wavy  lines. 
The  elastica  externa  is  neither  as  coarse  nor  as  deeply  undulating  as  the  interna. 

"  The  a  d  V  e  n  t  i  t  i  a ,  considerably  thicker  than  the  media,  consists  of  compact  con- 
nective-tissue fibres  with  relatively  large  nuclei.    The  elastic  fibres  are  fairly  numerous. 

"By  the  middle  of  the  first  decade,  the  intima  has  become  thickerowing  to  the  appear- 
ance of  a  treah  layer  of  ehialica  interna,  while  more  muscle-fibres  appear  in  the  media. 

"10-20  years.  Walls  of  the  vessel  become  thicker  but  still  collapsed.  Intima 
and    media   thicker,   the  elastic  tissue  being  relatively  less  marked. 

"21-10  years.  Slight  further  general  thickening  of  intima  and  media.  A  sec- 
ond clustie  layer  appears  in  the  intima.  In  the  media  the  connective  tissue  begins 
to  be  demonstrable  by  Van  Gieson's  stain. 

"41-50  years.  Decided  change.  Lumen  of  the  verssel  remains  open.  Areas  of 
calcification  in  the  deep  !aj*ers  of  the  intima  are  frequent.  The  media  reaches  its 
maximum  thickness.    There  is  a  good  deal  of  connective  tissue. 

".\fter  the  fifth  decade  there  is  a  progressive  increase  in  the  thickness  of  the  intima 

....  and  a  diffii.sc  connective- tissue  thickening  becomes  the  common  type The 

media  after  the  fifth  decade  becomes  on  the  whole  rather  thinner;  there  is  a  marked 
increase  in  the  connective  tissue. 

"Calcification  in  the  deep  layers  of  the  intima  becomes  more  common  with 
age,  four  out  of  five  cases  In  the  eighth  and  ninth  decade  showing  this  change." 

TATHOLOGICAL    AXATOMY. 

Theoretical  Considerations.  —  Pathologically,  arteriosclerosis  is  char- 
acterized by  the  occurrence  of  changes  in  and  thickening  of  the  intima, 
which  was  supposed  by  Rokitansky  to  be  due  to  the  depositing  of  cella 
directly  from  the  blood  stream;  by  Virchow  to  be  a  true  inflammatory- 
hyperplasia  as  the  result  of  some  "formative  stimulus";  and  by 
Thoma  to  bo  a  (compensatory  thickening  of  the  wall  in  order  to 
diminish  the  lumen  of  the  vessel  after  the  stretching  which  occurred  under 
the  increased  blood-prcssurc  with  which  it  was  usually  associated.  Jores,  on 
the  other  hand,  regards  this  as  a   true   hyperplasia   resulting  from 
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the  high  bluod -pressure  but  mdvpcndcnt  of  the  lumoo  of  the  vessel,  return- 
ing to  a  certMii  degree  to  the  view  of  Virchow.  These  observors  con- 
sidered the  chiiiigcii  in  the  intiniK  as  primary,  and 
tended  rather  to  neglBct  the  second  important  change  which  <hftr«ct«rizca 
artcrioaclerosia,  namely  iiitlainmator}-  ehangt^^  within  tliv  nit-dia. 

Un  the  other  hand,  KuHter  and  hin  pupils  called  attention  to  the  i  m- 
porlnnee  of  deRenerativc  and  culeiircous  changes  in 
tho  media  and  ndveiitilia  mt  well  as  in  the  intima.  Kftslor 
studied  ll>e  inflammatory  process  very  earefully  by  meanti  of  wrliil  »iH-tion8 
and  injected  :<pcctinfiipi,  »iid  clftiiiiwl  that  the  urinioncJerotic  lesion  alwaya 
took  its  origin  in  tlic  adventitia  an  an  infiltration  h  u  r  r  o  u  n  d  i  n  g 
ihtf  vftKu  vftsorinn  like  a  Ble<^ve.  Thir*  infiltration  followed  the 
vasa  vaHorum  into  the  nicdia.  Kfisler  found  that  in  the  normal  artery 
the  vnsH  viuioruni  do  not  pass  deeper  than  the  outer  third  of  the  media, 
though  in  certain  iirteries  (notably  lliwie  of  the  brtiin  and  the  lungs)  there 
was  a  fine  capillary  network  penetrating  the  deeper  layerji  of  the  media  as 
well  and  sjireailing  niong  the  iiiedial  nurfaee  of  the  eliisliea  interna. 

Chanses  in  Vasa  N'asorum.  —  This  view  is  confirnie<i  by  v.  Ebner 
(in  KoUikcr's  Hundbuch  <ler  tiewehelehre),  who  stnu-s  that  "the  media 
of  the  larger  arteries  imd  veins,  according  to  the  consensus  of  opinion 
of  many  authors,  eontains  blood -veascU,  tliough  in  small  nundx-rs  and  only 
in  the  external  layers;  whereas  the  inner  laycri"  of  the  media  and  the  intima 
weui  to  be  always  free  from  vessels  (in  the  ox  the  wall  of  the  vena  cava  is 
richly  supplied  with  vciueU  even  down  to  the  intima). 

T1i<^  inriltrntioii  about  t)ii^  vniui  I'scoriini  Icillow*  Uieae  {laltu,  wttmiE  tip  srVM  of 
inl\itraltoii,  necnxiii,  aiiil  cnlriiirnli(>n  in  llii^  smooth  muscle  anil  «la«tic  lilirvs  ut  vtw  iiii'ijiu. 
Whi'D  it  [ii-netrBlm  li>  ttw  vlujilu'ii  iiitvrriu  u  ninull  iirva  of  this  is  linit  iiijitrcd.  Ihc  inflnmmn^ 
lion  ncia  n*  n  utimuliii'.  aiul  hy|irrpluj<iH  of  the  iiiiimn  *rtii  In.  Thr  Jnlinin  lioronifw  thick- 
eiiLtl  until  ilB  colU  iimtwi-Kii  fc|H'm!iiietiij»i  falty  tlcKeiicrnlloii,  iiflef  whicli  ihcy  trillii-r  calcify 
or  r.hf  ca|iil!ary  nclwork  (ifiipl rules  Ihrou^li  Ihepiuslicuiiileriiuutid  a  true  iirocow  of  nr(inii- 
ualiun  and  |>roIircraiinn  nf  cnnnMtJvn  tiiu-ijr  gor*  oa, 

Kdster  ailmii!!  tliai  il  is  pomiblo  itiut  tho  ile^netullve  niid  liypcrplaatic  ^iuikg*  in 
llie  intim.'k  may  (pi  on  withoiU  the  coirancR  ot  blood- vraistU.  n*  do  tliow  Brcn  in  inAnmnin- 
lioiw  of  llie  cornea;  lnJI.  ho  nlsle«  thai  if  llie  legions  iiw  fuliowcil  in  serial  wctioim  itum 
i»  almofit  alwnys  n  deinoiMtmblu  cuiitiiiuily  between  tlic  jiuicbtit  of  cndurlvriiia.  mear- 
teritU,  and  iMriartcrltix. 

The  nundxir  and  sIkc  of  the  vasa  vasonim  and  the  richness  of  Ihe  capil- 
lary network  are  always  increased  in  arteriosclerosis  and  in  phlcbosclerods. 
He  stnU'N  that  endarteritis  occurs  only  in  arteries  that  have  vasa  vasoruni, 
that  is.  in  the  turf^er  arteries  and  in  the  smaller  art<*ries  of  the  brain  and 
the  lunfcs- 

K<i»iter"s  version  i.-*  extremely  fn.'tcinuting,  wpeeially  sincM*  it  prewnls  a 
simple  explanation  of  a  complex  picture,  and.  on  the  other  hand,  presents 
a  clear  jjiudoj^j'  with  the  processes  involved  in  myoeaniili.s,  endoeardilis, 
and  other  leiiion^.  As  far  as  the  media  and  ndventilia  aw  concerned  his 
findings  httvo  been  confirmed  by  OphiiU.  wlioec  careful  study  constitutes 
one  of  the  mo^t  important  anil  dearest  of  the  rt^ccnt  rontributlons  to  the 
siibjeel.  Ophfils.  however,  was  unable  to  demonstrate  any  constant  rela- 
tion between  lesions  in  tin-  media  and  those  in  the  intima.  and  believes  that 
ihcy  are  produced  independently  though  from  the  same  general  cause. 
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Ho  etatcf)  that  "  anatomicalty  artcrioflclprosis  of  tho  ftorta  is  &  unit.  It  iii 
A  rhix)nic  itillBDimnlury  prwcss  of  tin-  vciwl  wall  whi<;}i  silliicks  jiil  thi*  coumj 
fiimultEinoously,  which  as  a  rule  first  produces  chaoRes  in  the  intima  and 
ailvoittltia."  He  believes*  therefore  thiil,  iis  Kostcr  suggcsU'd,  the  changes 
in  ihc^  intima  begin  an  parenchymatous  changes  nithuut  the  presence  of 
blooU-veiuu-ht,  like  iht-  inf)iimitialioii»  ivilhiu  the  cornea. 


CLA(»IFICATION   OP   .VRTERIO.'fCLEROTir   I.K»I0N8. 

I'ollowinK  this  \iev.'in  adopting  a  pathological  classification,  one  might 
(iii^ttiigitiiiii  the  following  groiip.t  of  artoriaiclerotic  Iiviions,  rle{Hrnilcnt  u|ion 
the  arlvrial  coat  most  nffccted  nnil  the  distribution  of  Ihv  lesions  within 
that  coat. 


i>aKiaMr:.;BTiiiKj  lica.. 


mum 


nvnaatas* 


I'l.;.  i:.j 


11-  lyps  at  artfrifuvlfirniie  1««niiii.     Uichginalle.) 


I.  Adventilin  chicftjr  aScctcil  (no  woskcniiiff  of  arterial  wnJI}. 

1.  Localtted   or  noiliilnr  iiirili.mlioiw  (prrinrl«riliit  dcmIcma). 

2.  I>)[fuse   inliUnUoiui  abuut  Uic  viuui  viuorum  (cnvwitig  umfonoly  ihiclc- 

eneit  art«rlM  which  gf^n  the  twaiation  of  thick  rubber  tubing). 

II.  LMJonn   in    thr    mtriliu    piv<laniiaat«    (with    wealuiliiii);    ol    the    iut«riiil    wiitl}, 

rxprriiilly  rommnn  in  nypbilia. 
1.  Iioualinetl    iii-cfo«ii    of    «la>tlic    tlsauc   nilh   calcif ieutiun 
(nthcromu)  (|npp-aiem  or  "g<»M>-nM!k"  nnc'ric*,  SIOiickcbcrB'n  urtcrin- 
sclcmii*,  flxpcrimeiilaJ  Inxic  nr(»Tio»cirn>«i«). 

3.  Diffime  or   |iiilt'h}-  incdiiil   fibruiiis  Willi   more  or  leaa  oalcifien- 

lion,   ofurn  Iciiliiig  to  a,tKunfm. 

III.  ChatiKM   in    (lie    Intima    pr«doininal«  (wilh   no  weakening   of  art^rUl  wult). 

1.  Ujrpeipluiil*  uf  tnliinu  with  futty  de^iierutluii  at  il«  ccatrr  (ii^nilc  nortititi), 

(n)  wilbiiut.  (b)  nith  ciilcltintlon  of  ihr  area*  at  fsttyiIc«cnrmlion  (athciu- 
iDulouD  plaijuc  or  "iilciT."  "onilarUTiiis  ilitlormuui."  LoiifK^pe), 

2.  Kitnpic  by ptr r[>laaia  of  intimu  (<UfTiiiie  cndortcfitiii)  with  IncrraM  of 

rbwilc  flhmi.  fittally  loading  iq 

3.  Obli  I  erali  ve   ^nOu  r  l«  ri  I  in.    in   which    tbn    proocM    In    iitill   more 

climnic  ami  intmw  nniJ  capilloiica  entnr  fmm  ibo  viMa  va«oniiu. 

Accortliiig  to  Writs  and  v.  Winiwarter,  aixl  later  Btier^r.  this  Uil  is  lu  be  iiliarplr 
dtlfprtTnliatetl  from  t hrum  bfiungi  I  In  oblitcrnrm.  In  which  intravanrular  cn- 
xeillation  prrcinJc*  or  ih  in<li>i>rniicnt  i>f  th*  chanitf'  in  the  tnllma.  in  wlil.-h  the  liiinen  of 
ifae  ve-M-l  iinaUy  beoouiM  oblitenteil  by  sKrinJarily  riirmiue  Kranulation  tlinue  dcvMii 
of  rhwiie  fibm  aoil  acMng  frwu  slwiit  thct  iienty  fominl  enda  of  (ho  ma  vworuni. 

Periarteritis  nodosa  (Kussmaul  and  Maier)  (Kupra-nrterial  fibn>i(j 
nodulcHl.  uiic  of  llic  mrcr  loriiiH  of  iirtcrinsclcroinB.  iw  pnxluccd  by  the  for^' 
mation  of  small  areas  of  nodular  inhitratiouH  in  the  ntivontiijn.  and  gives 
the  \fsSK'l  n  nodular  appearance  and  coiwislency.  It  is  almost  always 
closely  associated  with  inltaniniator>'  changes  in  the  media  and  a  local  pro- 
liferative endarteritis  (Zieglei). 
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Diffuse  Periarteritis. — The  difTuae  thickeiiinR  of  the  adventitia  {periar- 
teritis) i.t  iiioiv  I'OTiirnoii,  orcvirriiig  nbout  liie  iirUTu-s  of  llu*  bniiii,  nboitt 
the  coronarj'  artorica  in  myocardiliM.  sntl  in  many  other  organs  in  subacute 
inlianinifttory  pmcwac:*.  In  the  radiiil  am!  oilier  !ars;e  arI*Tii>.H  it  sw-ms  lo 
be  quite  common.  The  uniformly  tliickoiied  artorieji  of  leallicry  conKiBtcncy 
wbirh  are  so  commonly  met  with  in  yonnt;  or  miildle-nKed  persons  who  do 
hard  work  juH-in  lo  bo  of  \W\*  lyiH-.  ihougli  Iht-  fact  has  not  yet  Ijcen  settled 
with  <icfinit^ne&s.  Whether  such  ehanges  may  be  transitory  or  are  alwaya 
pcrrniinenl  hs.f  nut  hvvn  (Icfiiiiu^ly  wtlk-d.  The  boy  of  aix  cited  below 
(page  2.1!))  may  perhaps  represent  such  a  case. 


b^kcrocmpti*  Wv  Vt-  i'-  S.  IloruD     A,  Oov  tfOUnik  of  llm  rtiliir  Arl^ry  Op*  pitvrtr^.    H.   Ijoimr  Ufi. 
)iikv(\  i:'jriicr  of  \hr  «ftlnr<  npofinicfi  Oiisl'lv  QiasniJlfU  'li>jvii-f  ■ir.'f Fuctkoii  cf  lite  rUilim  inremn  uu-i 

with  t"n*lifrn>TJi»i  uf  while  liltrcmi  tivijn  iff  nttfi  UUtKl-yrmpi'ln  yBL;-    yK[|i[li»»*of  Vrxit.  Vi .  OphiJv-i 


Medial  Changes  (Me-tarteritis). — The  rigid  " pipe-stem"  or  "tioose- 
ncek"  nulinl  arteries  often  met  with  in  very  old  person.-"!  are  fornwd  by  ihe 
prenenee  u(  an-a-t  of  dep-neratiim  and  paleifieation  within  the  tunica  media. 
Thi.s  I'ondilioT)  oeouirini:  without  any  changes  in  t)ie  intinin  hii.i  l»oen  de- 
8cribe<l  in  man  by  Mimckoi>erR.  and  represents  the  type  of  HrleriuiteterosiH 
or  art«rioneerosis  produced  ex  |KTi  men  lolly  in  animals  with  bacterial 
toxins,  acids,  adiv-nalin.  and  alkaloids. 

CnlclflcnClon.— AcconiiriK  lo  Klolt,  Wcll».  Hn<l  Piildanf,  thp  procnu  oF  enlHficnlion 
WWUIH  lu  ga  uti  in  llii^  fullonliit;  wuy:  As  d  ntiull  uf  llii-  iiiHiiiiiiiiu<i>r,y  rliane^'e,  llii?  iiiuxcle 
epIU  (IrgcnrraU.  nmi  the  WiTliiiw  Impnnir  *i>lit  up  iiit«  fntly  HCidx.  niyterupJiiwplLic  ocld, 
anij  rhotin:  csiiKtriff  ihc  Hpix-uniTKi!  of  n  fallj  tlf-j;viierallun.  The  e-.nii'mni  .inii  mngnrwuin 
in  ilie  Kruiii  Clwii  L-nter  into  conibinntion  with  ttia  phocphock  acid  and  are  precipiTut^d  lo 
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Fnnn  luiltmrooiui  plaqiini  luid  (trnniiidi  in  thtt  modia.  KIot>  beliewe  from  hwiivchniiical 
evidi^iicc  that  there  is  iiilcmmliulc  or  MiicomilHiit  formnlion  of  cnlciuin  noapx.  but  Wi.-ll» 
will  Bsliiauf  liavr  not  found  noap*  on  chnnicul  aiialyswi.  Balilaiif  nml  aUo  Scliii  find  that 
tnoet  of  thp  calniiin  i»  in  ihi-  funn  al  phnsphnl''  niiil  nulphntr.  litllv  us  carhuiiH(i<.  The  aoh 
froro  HiK-rioiclrrulic  idainies  CTinluini'il  I'aO  5a,3S4  [d-r  cent..  Fc,0,  O.H.i  pir  wtnl..  NiijO 
0.72|irr(i'nt..  K  niily  Iracra,  P,0,  10.19  percent., SO, 0,43 I*roeol.,('l  tracf,  t'  ncRami:, 
CO,  Iniuw  (!w1i|;). 

Ivlot*  liniU  that  th*  calcitim  ia  bjr  no  inrarM  aluavK  (Ifpfwitinl  in  thp  pHtchrs  of  nihp- 
ntnta,  hut  psimIs  jiUo  aa  rows  of  finp  imtniiira  bi?tuvc-n  llw  tniwclp-fibfwi,  In  tliw  mmli- 
lion  it  givHi  no  inucruBcopic  evidence  of  lia  prvst'iicc,  and  nirrcly  causps  a  uliflii  increiuM!  in 
ihn  riifiility  of  tht  aitcrj-.  Whnn  ihc  nr«roiii>  of  the  nrlfriul 
wall  pruc««di>  tnoiv  itluoly.  (lie  {>hwipliori(^  acid  or  (tlyrvro- 
pbacphorie  acid  derii-cd  fmm  Ibn  fccithin  in  rvniavi>il  by  tlio 
blood-^'flMete  (capiUariwi  of  ihn  va*a  v«>ioruiii)  which  cnlrr  the 
diweuNKl  lUvii  ut  tbu  media,  iind  l)ie  iiijiinM)  eUxllc  tiviiio  I* 
rrplacot)  by  Rbraiw  twstic  without  the  depoiution  of  calcium. 

Whetlwr  the  ralrium  U  depo.'<it4'il  or  not,  the 
area  of  discatted  iDctlia. constitutes  n  weak- 
en (mI  portion  of  the  wai!  ami  is  the  Ipsion  which 
in  the  liirgc  arteries  is  piirticuhirly  resjiiiiislble  for 
aneuritiin  fortuiition  (see  also  page  521).  It  hue 
been  claimed  by  some  writers  (Heiber);.  Heller, 
and  others)  that  (hi.*  le^on  wmt  roiifiiicd  to  luetic 
cases,  but  both  elituenl  aud  experimental  ilala 
ahow  that  it  ia  due  to  non-hietic  U'.-<iuti»  about 
as  frequently  t\»  are  any  of  the  other  lesions  of 
nrlerioaelenwis  (OphiUs). 

Inlimal  ThicKening.— The  leaon  which  Vir- 
ehow,  Thotiia,  iitid  iiiniiy  writer.-<  hiivo  regarded 
as  the  fuTtdnniental  one  in  arterioselerusis  in  thirk- 
eninjc  of  the  intima.  Virrhow  believed  llmt  it  arose 
lutan  inflamnintory  hyperplasia  resultinR  from  Home 
"formative  stimulus"  within  the  blood  »iii>!ini. 
Thoma  btdioved  that  thi.*  stimulus  was  the  me- 
chanical factor  of  high  l}!ood-pit>H.aure,  and  that 
the  thiekeninK  of  the  intima  rrpn'M-itCed  u  com- 
pensatory hy(»enroi>liy  lo  prevent  aneurisms!  dila- 
tation; but  OphiiU  hafl  Rhown  thai,  in  marked 
eontrasl  lu  the  !in.\i  of  medial  diwase,  there  are  no 
bulKinf!;^  of  aortic  wall  at  the  area^  of  ititima) 
atfieronitt,  even  wlH'n  ihc  artery  is  distended  under 
a  pressure  of  160  mm.  Hg, 

The  ■■forniftti  ve  stimulus"  U  probaljly  not  tucchanica!  but 
chemical.  |»rlia[>s  the  same  as  those  which  have  Iwcn  shown  experiment*llyi 
to  give  ri--w  to  arterionerrosici  in  »mall  animals.  L'nder  the  influenw;  of  these 
stimuli  the  intimul  layers  undergo  hyperplasia,  with  increase  of  both  fibrous 
tissue  and  ela-^tic  fibres  (Imk,  l.W).  Sinoe,  as  Kflster  hoii  shown,  there  am 
no  blood-vewtoLs,  but  only  lymph  spaces  or  lacuna',  the  hyperplajiiii  soon 
reaches  its  limit,  and  under  the  further  influence  of  the  toxic  afient  the 
pcil.-^  ftl  the  centre  undergo  "fatty  degeneration"  from  iseha-mia.  Such 
areaa  present  at  first  a  IraRsluoent  appearance  and  are  known  aa  areaa  of 


o«a' 


I 
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"acute  aortitis."  Later  calcium  salts  are  UHually  deposited  (as  described 
above),  and  ihey  become  converted  into  calcified  plaques  of  atheroma  or 
atheromatous  ulcers.  When  the  process  is  more  chronic  llierc  is  usually 
a  waiiderinR  in  of  capillaries  from  the  media  after  the  matmer  described 
by  Hosier,  and  under  the  iutluvnce  of  the  impfxived  nutrition  the  intimal 
hj-perplasia  may  go  on  at  an  increased  rate  even  to  tlw  obliteration  of  the 
lumen  (endarieritia  obliterans).  Thromboangitis  obliterana  will  be  con- 
sidered in  Chapter  IX. 

Unity  of  Arteriosclerotic  Processes.  —  Although  a  large  number  of 
writcTB  attempt  to  put  each  caae  iniu  one  or  tlie  other  of  tliww  groups, 
Ophitls  has  shown,  by  a  careful  complete  study  of  seventy  consecutive 
uiiMilccted  caaes,  Uiat  such  divisioDit  arc  based  upon  unessential  differences 


FlO.  IM.  — AUwramatoiu  piMiw.  (liowiDa  ttit  «bMiBe>  io  tbl  tntima.     (rhnUHnirmoimph  by   E)r, 

i.^hftrl»  ».  DoDri.) 

and  that,  as  a  matter  of  fact,  any  or  most  of  the  forms  may  ariac  in  the 
same  case.  This  division  wiis  attempted  csi>ccialiy  by  lleibcrg,  Heller, 
and  hi»  pupiU,  who  Iwlieved  that  mesarleritis.  particularly  when  it  attacked 
the  first  part  of  the  aorta  and  the  a.-«cen<ling  arcrh,  was  characteristic  of 
syphilitic  disease.  While  it  is  quite  true  that  syphilis  may  give  rise  to  a 
mesarteritis,  and  occa.-<ioiially  even  to  the  formation  of  miliary  gummala 
in  the  adventitia,'  nevertheless  these  lesions  arc  far  from  characteristic, 
and  very  similar  »on-liielic  atruriurea  occur  about  thrombosed  vasa  vasonim. 
Moreover,  Ophiils  was  unable  to  find  any  difference  in  the  distribution  o( 
luetic  and  non-luetic  arteriosclerotic  lesions  in  the  seventy  cases  of  his 
series, 

ETIOLOCiY. 

The  moat  important  etiological  fuctors  in  the  production  of  arterio- 
acleroos  in  man  are  age,  bard  work,  alcohol,  syphilis,  and  the  more  acute 

'  Some  wriiera  daim  to  have  (outiil  the  splrocluBle  pullidii  in  tliwe  leaioru  by  niMU 
at  Itut  rather  quntiuiuibic  Levadltl's  ulvrr  nitntr  mrthoil,  IhouKh  Ritur,  Bticrgcr.  aad 
msny  others  hav«  fnibd  in  npiltr  of  puiiislakiiu;  ernirch  in  many  eaw«.  However.  Collins 
Kiid  Such*.  I Aiiicci )(>■■,  and  Cloiigh  ami  (iiithric  ul  the  Julms  Ilopkiiia  Hasj^ta)  have  been 
nble  to  (liugDOsE  luetic  arltnoMleratiis  during  lifo  by  the  Wuummiann  n-oction- 
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infectious  diBeaaes,  enpecially  lyphoiil  fever.  The  pclativ*  frcqucDcy  of 
theae  causal  fuctore,  nn  indicalej  by  the  palpability  of  thft  radi&l  artery  in 
4000  coneflculive  eases  admitted  lo  the  .IoIihk  HnpkiiM  Hottpital,  Ims  Ix-cii 
made  the  !tubj«cl  of  a  careful  study  by  Tliayer  and  Brush. 

Tht»«  olM^rv^rs  found  palpable  art«ri«a  in  the  fullowing  pcrcuDtnge  of  the  patietita 
uailer  fifty  yestm  who  bnil  been  aubJMt  to  variou*  ctioloKicnl  TticUira: 

After  acArlatina,  nulialH  palpable  in 16.4  per  onit. 

No  obuulI  fuctur,  nuliaU  palpubic  In  ...    l^.S  pet  cent. 

Pnctimoni.i ,  millnls  pnlpnblc  in      .  . .  17     per  ceni 

ntpliihcria.  nuliubi  palpable  in 17     per  oeal. 

Mulurin,  nxlinli  polpcUnin. 20      per<«nt. 

T)'pli()iif  fevi^r.  radiala  palpable  in .  !!0      |ier  ceni. 

Khfuiniiliiin.  rniliul*  palpnbtp  in . .  .  ill      [xr  rwit. 

AliHihol.  niHiaU  palpjilile  in 48. S  pvrofiil. 

HikriJ  wurk.  radiiilH  pulpublo  in .>7  5  |km  <«nl. 

Ricliard  Cnbat  tatuti  cxooprion  in  tlieiw  fiftdinsx  of  the  high  (ivi\UFaey  of  art«no«e(ornela:| 
afUr  aleotiol.  basine  hio  roiic1ittiii>TiF<  iiiion  itulnpttica  uf  dijisuiii^iiiiaoi  tinder  fifty  in  wlimii| 
tic  nay  BrlGriutckTUiiii  wns  not  ptc-tiit  in  niurv  Ibuii  Iweiity  per  ccat.    Hin  RXcepUonii  la] 
Tbayct's  flndinn*  nnr,  hoivrvrr.  wiiiicwhnl  iicaliwt  the  ip^ncnil  canwntiii*  of  opinion,  »«  nfll  ' 
iu>  OKaiunt  tlie  experinieiiVul  evitleiicc  of  Aubertin,  wbo  pruducoil  arleriosclcrouin  uiitl  etirdiue 
byprttniphy  In  rabbits  by  ilie  inirctlon  of  nlculiol.    On  the  other  hund,  (.'4it>ol  Ik  nupturlcd 
by  Fahr,  who  pcriormnl  'W  atilopaii*  on  hikblciial  dniiikaniii  dyiriit  «  tlie  Harbor  il<iti|»tal 
of  Hattitiur;;  and  tuunil  arli^riusclurutic  ohuiiKiu  uu  mora  cutiiTuuii  tliun  t[i  alBtcinious  inili- 
riiltiiila.  occurring  in  95  east*.  '>i2  of  whom  wnte  over  111  yiam  of  agr.     Oi'ly  7  rlrunknr<l»  in 
LixMrlnidl^d  lieforr  4Ufron>onviMW(vferablo  Urartfnorciim/itiit,    Si  ruiturchaiwnni.- .tinted  in 
only  MX  other  jwlienta  under  40.     t'lilikc  Auberlin.  I'uhr  u*a*  unable  ta  produce  nrlerio- 
■oterosis  in  rahhitA  by  luIniiniAtrjlion  of  alcohut  for  o\'er  two  years.     From  this  il  would 
nppeiif  iliiil  Ihe  evil  e(Teel»  of  ateuliol  ha^-e  been  coiulderably  exajntPiultil.  at  li-ast  iw  far 
tu  ihe  nrterie*  nr(!  eiinettrnnl,     Il   tnuiil   bi^  bornn  in  mind  thai   indulifenee  In  a  certain 
■mounl  of  alcohol  i»  alniiwl  univi-rnat,  <w[MM-i»lly  in  Ibone  peraunii  who  do  hard  work,  hencu 
it  i»  extremely  dilfieull  lo  »ri;n'gnte  ihise  fucloni  in  any  Inrp;  number  of  cases.     It,  for 
example,  a  pnllent  hiw  hail  typhoid  fever,  hiw  iiHrd  aleohol,  and  hiu  done  linnl  nnrk,  it  is 
nut  logical  to  euler  hix  noaie  into  exch  of  the  three  columntt.  for  it  ia  nut  p(»tible  lo  det«r- 
mine  which  of  ih-  faclorn  ■■  Ihc  moM  important. 

Fortunately,  hnwe\-cr,  for  the  decision  of  ihnw  doubtful  polnca.  the  esperimenta  of 
Pic  aiul  Bunniunour  (1,  c)  upon  ex |)e rime ii till  tulreoalia  uiteriunelerons  hm'e  iihown  that 
wherf  two  fiiclor*  arc  actinf;  t(i|{elber.  arterioMrlemil*  may  he  produced 
in  con<liliunH  in  which  ii  rnul<l  not  be  brouffht  aboul  by  one  of  ihein  lUone  TIiuh.  tuber^ 
Gulonlii  1-  adrMialin  yiet-leri  BrteriuHlerunia  in  yuuuK  rabbita  which  would  not  have  Bhuwit 
iin«tio«cleroci*  aflor  adrraaltn  nlono,  anil  thont  ia  nn  doubt  tliat  the  Mm*  J*  true  ui  man. 

8 y  p h  i li .«  i.'*  a  most  important  factor,  esjjecially  in  ihf  art*rio.icli>rn.'«8 
which  occurs  below  the  age  of  thirty-five.  As  staled  above,  it  was  ^supposed 
by  Heitterg,  Heller,  and  their  pupils  that  luetic  artcritiH  asitumed  a  definite 
type,  the  itiediu,  the  advenlJlia,  and  (^8lM;cially  the  vasa  vitsorum  showing 
considerable  small  muncl-celled  infiltration;  but.  allhouRh  it  is  possible 
that  the  nwilia  and  adveiititla  arp  attarkcd  ixwtv  ronstnnily  than  in  other 
forms,  this  form  is  not  to  bo  regarded  as  specific.  The  tendency  to  form 
legion.'*  above  the  semilunar  valveii  am)  alon^  the  lutcendinii  aorta  in  by  no 
meaoa  confined  to  arteritis  of  luetic  origin  (Ophiils).  though  extremely 
frwuM-nt  in  the  latter  (Osier,  Collins  and  Bachi*.  Ijongcope).  A  positive 
Wasseriunnn  reaction  is  often  obtained  in  cii»es  of 
luetic  aortitis  in  which  there  are  no  other  active 
luetic   pro>cssc8. 
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Lead  poisoning  (especially  chrauic  plumbisui)  uml  gout  Bre 
important  etiolo^iral  factors,  as  U  also  chronic  nephritis.  Overeatine 
i»  thought  tii  play  iiii  importftni  rdle,  especially  when  liie  diet  is  ricli  in 
meats,  swectbrcacis.  livere.  kiilneys,  et«.,— in  other  words,  in  purin  bodies 
und  iu  kri-Ktin.  The  exact  nUe  of  the^'  dub»tatice»  has  not  been  carefully 
studied,  although  Croftan  found  that  long-continued  injrrtioD  of  0.5  to 
5.0  mn.  xanthiu  into  rabbits  cauhcd  a  rise  of  furly  millimetres  in  blood- 
prciwurc,  !v»  well  as  sclerotic-  changes  nt  least  in  Lhe  iviml  arteries.  (He  docs 
not  describe  the  condition  of  tiie  other  arteries.)  Krom  the  gtand-point 
of  both  blood -prcfwii re  and  gnwous  nictnboUsni  it  has  lx*n  ithown  that  the 
digestion  of  large  meals  materiatly  increased  the  work  of  the  body,  pro- 
dueing  thereby  »n  effect  not  (li.^riimilar  to  that  of  hard  phy.Mral  exercise 
(increase  iu  pulse-preHsurc,  increast-  in  pidse-rate.  increase  in  CO,  output) 
(effeel  of  laTRe  meal,  after  Erlanger  and  Hooker).  It  is  therefore  quite  nat- 
ural lh»lo\'crc«tingshould  r»nk  with  hard  nurk  asaniain  cau:«nf  urle- 
riosclerosis.  but  the  exact  extent  of  its  occurrence  is  more  difficult  to  deter- 
mine ill  ft  large  !*erii',t  of  caws  than  in  an  individual  raw  in  jirivate  practice. 

Lastly,  and  still  more  important  in  the  etiolog}'  of  arteriosclerosis,  are 

age  and  heredity  (Israel). 

Thu*,  tMer  BtAtci  that  "entire  fiunilicit  samcttinai  allow  thU  t^iulency  to  eJiriy 
arlvrJOHclerwiiB.  a  tendency  wliicU  cannot  lie  cxjilairicil  in  any  other  way  ihnn  ihat  in  Ihc 
nuikc-up  of  lla-  niacliinf  Ijod  nmtcriul  wiu  iweil  for  llie  tubing."  TtiU  in  npi>cia.lly  Irtic  iw 
nvanl"  nlcohnliiiin.  a*  hut'  liccn  irhown  in  a  recent  ulnlintical  itudy  l>y  t-^mrnuin.  vihn  rrnini) 
thut  ihin  factor  was  of  mure  ini |>or(aucL-  ihaii  tlw  drinkliiE  of  alcohol  l)y  (lii^  individual 
himself  ill  dctpnniiiinK  iirtcriiwclcrocii  niid  longevity,  mid  lliat  «ti  alcoholic  ancntry  van 
very  fivijiii'iilly  followed  by  ii  i^-iitTuliun  u'tdi  u  loiidi-iicy  tu  early  artcriunclf-'tuHis. 

E\periinental  Arterionecros's  in  Animals.  —  A  most  interesting  side 
light  upon  the  genesis  of  arteriosclerosis  has  been  thrown  by  attempts  to 
produce  il  e^iK-nnentully  in  animals,  (•.■specially  in  rabhili*  and  guinea- 
pigs.  The  lesions  which  have  been  produccti  cannot  be  termed  true  arterio- 
sclcroKi.tliko  that  seen  in  man.  but  are  confined  to  the  media  and  ailvontitia, 
the  intima  always  remaining  clear.  The  reiuson  fur  this  is  not  evident. 
Even  the  pos.'^ihility  that  in  these  entail  animals  the  blood  supply  of  the 
arterial  wall  is  differctit  from  thut  in  man,  and  that  owing  lo  this  dilTerencc 
lesions  occur  most  readily  in  the  media,  docs  not  hold,  since  Ophvils  has 
deniijii.*trati-d  the  occurrt-nce  of  spontaneoua  endart.eritl.'*  in  rahliil.i.  The 
experimental  and  clinical  conditions  seem  to  be  closely  analogous,  but  it 
is  not  pos.'uhle  to  draw  an  abt^olute  parallelism  bi>twoen  them. 

Gilbert  mid  l.iun  hn\-c  tm-n  nbli-  to  |)n>duci;  urteriuicli'raiiit  cTficriincntnlly  in  Kni> 
tiiahi  by  the  Irijerlioii  of  bacterial  loxinti,  ami  llirii  haj>  linrn  conrirnicil  liy  Kloti. 
Thi>  fact  in  of  Krciit  ini|H>rtanM.  nut  only  truin  lhe  iitnml-|ioint  of  exjieiiiiicnliil  urlcrio- 
sclcrtMiii,  but  ali>»  Ixrcnuur  il  ut.la1>li*h»  llic  impnrlnncc  of  liactcrial  disciLv  iji  the  Htolocy 
of  art(-rio9clurtBiit  iiicl  uidi  clltiicully. 

Thp  c;irli™t  oliMTviuion  of  urieriusck rosin  brau;;)it  uboul  by  toxic  uction  of  orKunie 
CORipuiiiidii. aii<l  one  which  e*ilahli(ihcH  beyond  doiiht  liic  <lclct<rrii)iiii  nction  of  I  nbacco 
iijxin  Ihr  nrttrrics.  i«  that  of  Isiiac  Adlrr.  lit^tnonst tilling  Bcl^ruxiB  in  the  Moaller  petiphenl 
*rtcrie»i  of  rabbit*  an  a  tMiili  of  fccdiiid  thetn  with  infii»ii«i>  of  tolucco.  Boveri  confirmed 
iheic  resultn  byitivitiK  infiwion  of  IoImicco  by  utoinach-Iulie,  and  obtained  atlien>rnnT<iil* 
p]nquc>  or  ihirkniiiiK  hI  the  iNiii'  of  llip  autia  in  ten  out  of  nixtt^n  mbbtls,  whilt-  Ba.vlae 
ubtained  ?clcn>i>i  in  each  of  eiicht  rnl>bil«  into  which  lobucco  infusion  vas  injeetcl  cilhrr 
intravenouily  or  suticiitancuunly  Jcbfonvky  and  later  W.  E-  l»e  have  prmhiced  it  in 
rabbit*  mode  to  inhale  tobacco  ■niuke.    ■•'roni  Bayloc's  cs|>erinieii(B  it  would  ui>|H>ar  that 
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in  geni-rul  the  lialijlitj-  to  occunviioe  beam  uoiiit-  fvlation  to  ihe  chaniip]  by  which  il  cotcni 
ihc  bmly.  Thi»  may  r'Jipliiin  lhi>  very  marked  lU'linn  oS  lobucro  iniiitlcd  and  rixU^T'inn  Ihe 
lirart  <lirvtll}-  [rum  tlii;  [luhnonuiy  circiilutiDii  in  itmokcrs,  n«  «oin[iar«d  with  tlii^  suiiiewhut 
iiiililcr  i-nnrUi  of  clicwicig  tobaccu.  uoik-r  whidi  cunditiuii  Ihi'  iiicutinf  pumcs  tliroUKti  auii 
IS  porhuiK  suriiewhal  !ilt«niii(lctl  in  Itio  livvr  tWoro  «-nI«riiix  ibi!  nysU'inic  circulutiuii, 
and  hiw  sliit  t«  piua  tliruugh  Ibe  \awf  cuva-.  ri^ht  tieml.  aiiit  piiIiiiiMury  virculutiou  befon: 
reacluiiji  tli0  coronary  circuUlion.  In  ■nu>king,  bown^'cr,  the  nicotinn  enit-t^  ibniugh 
ihu  lunipi  uad  ilrikus  ils  liret  blow  iit  tbe  coronary  nr(crit»  ftn<l  bttst*  of  tbe  uurta.  uhcjn  Iho 
<-lMt)c  ^lirctt  niw  iinilrr  ihn  ftn^olot-  Uiuiion  luul  iii^iici-  muni  liable  to  (kgnnrmlinn.  Ii  is, 
thcrefcirv.  (.iisy  to  uiidc-islnnd  why  nniokinK  of  heavy  cixum  Hhould  be  one  of  Ibc  tnoil 
pOI«nt  faclon  in  ihn  I'tiology  o(  mteriutclcRuin  luid  vurouuir  HclL-roiia. 

An  ulaiust  new  «ro  in  the  sliiiiy  nl  nrwrioKclcniais  van,  liowov«r,  introduced  by  th« 
diHcnviiry  nt  J<a\i6  that  the  rapealc'd  liiiravchouH  iiiieeiiuii  of  ndrcnnlin 
into  rabbiU  brought  nhoill  wlorcM*  an<l  cnlciHcution  in  Ihc  nnrta  within  a  few  nievkB. 
Thin  n'M  vcty  suun  confinned  by  W,  ICrb,  Jr..  who  iimduoc^'l  ibe  IcoiotiB  in  a  lur^  numbrr 
ot  unimnl)-.  nnd  dcinoastmlcd  thi^  conaidcrublc  unifutniily  with  which  such  InioiWL  fol- 
lowed thr  injectioiiH.  .Similar  rettiiltfl  liavo  l>wii  nhtnincd  in  rabbiu  by  Fitclier  by  tlic 
Lnlrftvcnoiw  injctlion  of  n  vTry  Inrgc  number  of  ■iibBiiuit'tB.^by drochloric  acid, 
phonphoric  acid,  ln«lic  acid,  calcium  [ihntphatc,  ch  lora  I  n  ni  ide, 
morcurii^  (■hlurtdc,  trypiiln.  diurelin.  and  phy  bloI  uki^dI  suit  *olu- 
tioB,  to  (hal   (he  effect  can  acarcc-ly  lie  coniidcrrd  lu  upcdfic  for  niiri'nnlin,' 

On  the  other  hand,  I^c  and  Bonnaiiioiir.  an  well  n»  Adier  arid  lli-riwl,  have  eallud 
atlonlinn  xa  thp  fuel  ihui  in  none  of  the  oerlen  of  eitperinienia  publLihed  did  more  than  a 
certain  iiuiulxr  of  the  nniinab-  injre(e<l  Hhow  loionA.  ami  In  a  vi^ry  lanic  Maries  the  lultef 
shown!  ibat  it  was  pnicticallj'  iiiipu»ible  (u  pnxiuco  HrlvriuwIcnmiB  in  rubbjtA  by  thnw 
pniHonn  tintd  lh<-y  had  attained  a  certain  age.  Afler  Ibat  i^[c  artcridftrlcnxifi  occa- 
lionally  oocunwl  apiwUneoiuily.  bul  ooiild  Iw  bronsht  od  with  coiiHidi.'rulile  fns|UFiii-y  by 
rhe  injection  of  toxic  aubulancas.  .\h  stated  abon.  I'ic  and  t*onnuiiioiir  fuive,  howewr, 
been  it)>lc  to  prtxhire  it  in  ynuitK  animalf  whov  vitality  wa«  ihniiniiahcd  by  luberculuua. 
trie.,  indicating  tlial  dianue  uuiy  bn  an  nenfoory  (acliir  in  diniiniahint:  the  rrsiHtance  of 
the  artericH  Ut  loxic  inflnenor«  which  ordinarily  Ipa\-e  no  lr*f*<i.  This  carriw  llie  clinical 
eofollary  ibal  persons  liable  to  arteriuwierolic  chmiKCfl  should  jwirliculnrly  avoid  all  eon- 
tributiiiK  faetor*  (aJrohol,  tnliaeeo.  tiard  nnrk,  etc.)  for  some  time  afW'r  inrfflii.>im<liseaBi», 

It  il  <iitite  remarkahlc  thai  pMirMi  and  Daldauf,  ax  woll  a«  other  in  vest  i|cii  tors,  report 
that  they  have  liecn  able  to  product'  arte  rime  leruBia.  and  that  Jcmiif  claims  lo  h&\e 
produeeti  |*riiiannnt  elev.ttion  of  bkii>il-prc-««<iitT  in  mbbitc  by  a  single  Itijeclion  of  odtvn- 
alln,  >iine<r  Kleislier  an<l  Loeb  fuilcrl  to  do  to  tn  •  lati<;e  seriea  of  osprriinenta  in  which  auch 
inJH'tiorw  did  produce  »ie\'en'  myocardili*. 

MechaniHin  ProducitiK  B\pcrlmofi(al  Af IrrioKleriMis.  —  The  nieehanisni  by  uliich 
iirt«ri'>*lern''i«  in  produced  has  been  ibe  object  of  eimndpnible  study.  In  ttw  caao  of 
adrenalin  ul  least.  Erb  believes  that  a  spasm  of  the  vniia  vanorum  tukeii 
(dacr,  hrinninR  .iboiil  an  insufficient  blood  supjJy  lo  ibe  coats  of  the  vnurelt.  nnd  (hcmby 
■•cha'niic  deji^neration  of  ihr  latter,  rapeeially  of  the  tunica  mmlia.  Thix  view  was  ulsii 
Hharrd  by  I'canw  and  Stanluii  and  other  olxervers,  but  Ftoisher  aiid  Lu«4i  have  sbown 
that  consideiablt!  arena  of  nortn  may  be  kept  inchaemic  by  coiii- 
pnwuon  vilhoul  pri><hiciii|[  a  rierioaeloroaia.  The  fador  must,  tlierefore. 
be  toxic.  It  in  pouoble  Ibal  in  somenuea  with  high  blood- pnvaiite  nrlual  niplurc  of  the 
w«akcneil  elaitUc  flbrra  take*  jilace,  which  nnrven  a«  a  centre  fi>r  arean  of  iiecr(wi)>.  W.  H. 
Harvcy  has  sliown  thai  it  bits  of  excised  aorta  arc  fille<l  with  acnr  under  various  ptisieiinM 
aiul  then  lnii»planled  into  siihcutanrom  tiaiue,  thnie  under  t«n«lan  deiten- 
crate  more  rapidly.  The  same  i«  probably  true  ot  the  librm  nirhin  the  artery. 
lloirmvcT.  Jnau^  luu  shown  that  rejimted  injeclions  of  ndreiiolin  in  the  rabbit  are  follnwed 
by  [M-nnauenl  rim  in  binnil-premiire.  An  increaw  ID  blood-prtMnire  h  indeed  the  rule  in 
arterimelemdi.  altboutth.  as  HaM-nfeld  has  |Hiiiiled  out.it  oecura  only  in  iiersiins  wluitr  srlr- 
roitiM  invnlvcH  the  splanchnic  arteries.  Neither  inictenoe  in  blooil-pmwiint  ni>r  hypertrophy 
of  tite  lic«rt  nenwarily  ooetirf  in  patleniH  »Iicre  thcMi  vmsels  atv  not  Involved.    TIh 


'  A  manmary  of  the  recent  Ijtersf  iire  upon  ihi^  point  will  be  fouiul  In  (he  papen  ttt 
Aaltykow,  AtUcr.  nnd  BcikId. 
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reaaon  (cir  thii  may  be  thnt  the  ruinnx  dowii  of  tbn  cirriilntinn  of  »a  liugc  an  nrcn  u 
l)ii>  »ipJanchnic  recion  in  iuoli  iiictvaMs  tlie  reniMiaiice  lo  btixxj  flow  and  (hrrcby  niuta 
lireHUiv.  Tbi'cv  in  aJso  do  dtiubt  thai,  bniflo  tbe  aiiiKlc  attcry  invulved  in  tbe  BcleroMC, 
thir  latlt^r  i*  oftra  tlie  rcHult  of  proton^d  viwoDiolor  «|imiii  in  Ibc  Icnioml  >trl«ry,  etc. 
Oil  Ihe  olher  hand.  luoli  npuBiii  niuy  be  truiuilury  and  be  aci.>oiu|iiiui«d  by  liuitpomrj' 
rinc  of  l>tixKi-pn!«uiv  ntui  tirniHin'  phrnarnnnn  whlrh  raiiw  the  sytidrcimni  doxribed  hy 
Fti  aa  raMiiiiulor  crieea  (m»  [win'  ^OJ,  Aubcrtin,  Vu(|Ui.'a,  Wieec-I,  and  utliem  liuvi-  found 
hypeililo*iu  of  (bi'  adivnuls  pnwent  in  niuny  cxpi^rinienttd  ami  rliniciil  cnndilionn  in 
which  hyiiciirojiby  »f  ibr  bcjirl  and  hif;h  blood-jireMsiire  air  prcH^nt.  It  tberafure  swiiis 
<)ui[«  puHaiblv.  in  ibe  h|j;bt  of  thfwo  liiidin]»,  tliut  bypertrupliy  uf  Lbe  beurt  luid  nilrrio- 
celcnmia  may  «fU:ii  tic  lla'  nviilt  of  n  bypcriccrct  I  on  n(  adrrn.illn,  |.>frli!Lpt> 
aliM  of  ainte  olber  int<imn]  ^ficrelions.  Why  ihM  H>iuidd  bv  uwiuciiitwl  wilb  nplanclmie 
BrWrifwfflpnjsisis  t-nay  toBfV.  'llie  laltcrPoiiiUiion  teiidii(odimini»li  ihr oircHl.iIioii  thrmiith 
ihc  abdoniinnl  vidcrtn,  and  more  blood  ii  thus  ahiiiilnil  thn>iij(h  (be  aiifviial  arltfri™  which 
lie  juct  ttbuve  the  ine!«nl«ri(^,  Lhiu  bringiag  about  aii  incrcuw;  in  adnuul  nccmiion. 

It  may  be  a<l<tf<l  (hul  Buyor,  in  Kirhl'x  cHnir,  h«K  j<liown  that  some- 
times the  hifih  blood-prpssui*  is,  in  part  at  least,  dependenl  upon  the 
iiiiiuuiit  uf  »h\{  in  the  food,  being  low  on  Mili^free  and  high  mi  diet  rich  in 
salt,  though  this  m  by  no  meuiut  the  rule. 

njSTniBl'TlO.-J    Of    .lUTEWOSCLEttOTIC   hESlOSS. 

A«  regards  the  ()i.sinbution  of  arterioBijIeroiic  lesions  and  its  relationii 
to  etiology,  Harlow  Brooks  hus  given  ttic  following  statistical  summury 
baeed  upon  noten  of  autopsies  on  400  cases: 


ArtMT. 

Owm. 

Etiukjgisl  tacWnv 

400 

AJoohol  149,  amung  laboran  118.  nitpbriii*  51,  iiypli- 
ilix  38,  old  aee  38.     Blalts  27&,  ftmwlM  135. 

301 

ViMcral  trunk* 

368 

270 

Aleotel  107,  ncphritiii  3i,  iTpldlla  37,  exctnive 
tobft«ro  9, 

Rrain                 

132 

Alcohol  48,  nepbriUn  21,  ayplulix  Iff. 

81 
74 

Atmhol  43,  ncphritj*  10.  ayphilw  10. 

Alcubol   H<.  HViibitis  9.  BVnililv  9. 

Ilepatir 

•t3 

Alcohol  12,  iirphrilia  S,  jvpbiliii  l>,  *rmhly  3. 

Splenic 

M 

Alcohol  i),  fcyphili*  7,  ni^pbntis  4.  enducarditii  2, 
WMiillty  2.  lulwrauloniB  2. 

S3^hiliN   S,   amilitv   i.    alcohol   4,     tubetciikudH   4, 

rippbrilift  1', 

Coeliac  axi*  nnd  bmncbt?*  . 

19 

Most  of  Ihcm  with  nlcoholinni.  Sclcronii  of  inCMti- 
trric,  nil  cawv  wtih  adipoitifi. 

30 

Alcoholic  4.  ByplnlJIlc  4,  luCBt  of  tbe  rert  in  primary 

Kpinnt  diicaMW. 

ARTERIOSCLEROSIS    IN    THE   TOtlKO. 

Art«rioiiclero«a  in  infants,  children,  and  young  persone  while  rare  is 
not  extremely  so. 

Accordinc  lo  Fremont  Smith,  who  ban  jtivcn  an  nxcrilrnl  ivvicw  of  the  subject, 
COnc«nital  iiyphilis  is  the  cauw  in  about  forty  per  cent,  of  the  casiw.  and  dipbtlicria.  ncarlet 
fever,  and  lyphoi<l  fever,  a«  well  a>  infcctiona  in  the  mother  duritiK  pn^ancy,  aif  impor- 
Iniit  factum.    Tlie  blood-prcMiire  it  not  tuiialljr  eleraltxl,  often  being;  aa  low  an  70  DUn. 
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Qg.  Tbe  iiTil«r  ho»  m^n  onp  csnt;  o!  a  txiy  .iffed  nix  (nifTering  from  ncute  ntplmtia,  coin- 
plicnteil  b.v  Inbar  iniciinKinia.  larui-  biicLlliui  euii  uImci-mi  at  ili«  butiockf.  ct'slitio  caiued  by 
■lie  i>amp  gonn.  «ho  in  »|iilt-  <if  comitiuoUKl.v  low-  blood^prcHsiiR  devckipwi  lortuoiw  and 
■ppnranlly  lluckeiit'd  U-iiiponil  and  Ihlckenpil  mdial  iird'rio*.  After  a  few  mnnlhn  ihcfw 
arlcrini  uth-  no  lonttiT  pnlpiiblf.  11  ia  (KHiiihln  i}uil  tlinw  chAoeev  oiaj'  bitve  ttuvn  merely 
luuiiuDUcluur  iiifillntuon  about  Uic  vtwdIh  of  'he  advcniitja. 


CUNICAL  UANIFESTATIOK*  OP   ARTEI[|0«Cl,ER08l». 

Cli  III  onll y  ,  the  flyniptoms  (lin"  to  urtpriosrleirosU  usually  expreaa' 
ihemselves  in  wvcrul  group*  (k-pcmk-iit  upon  llic  arteries  most  affccU'd. 

(1)  Cardiac,  associated  with  myocanlitis  and  eoronarj-  acleroflis; 
often  with  rcnid  syiiiploriiH  (.see  Chapter  IX}.  As  ithown  by  Fleiahvr  mid 
Locb,  the  myocarditis  may  be  produced  by  the  same  cause  and  may  be 
more  severe  than  the  artcriosclemai;*  itself. 

(2)  Simple  coronary  sclerosix,  paroxysmal  dyspncea,  angina 
pectoris,  A<larii.'^lokes  syndrome,  paroxydmal  tachyeardia,  suiidcn  death. 

(3)  Cerebral  symploms. 

(4)  Aneurism, 
(fi)  Intrniitt  te'iit  claudication. 
(6)  Vattomolor  crises  (Pal): 

(a)  Abdominal  pain  from  vasocon»triction; 

(b)  Kaynaud'a  disease;  .* 
(r)    Piiin  diiwn  arms  and  legs. 

The  clinical  ch!iraeteri.'<tics  of  the  cardiac  and  renal  cases  have  be« 
tltaeii8Be<d  in  Chiipter  IX  under  the  head  of  I  lie  in  y  o  r  a  r  d  i  t  i  s  whicl 
invariably  accompanica  them.  They  may  be  briefly  summarixed  lut 
shorlne^^M  of  breath,  especially  on  exertion.  ofl«n  asthmatic  or 
paroxysmal  in  character:  palpitation;  weakness  ;  occasionally  a 
conwdentlile  doftrce  of  nervousness,  loss  of  memory,  and  iniwmnia. 
In  advanced  cases  with  some  wlcrosis  of  cerebral  arteries  there  may  be  more 
or  lens  transient  irrationality,  e-tpecially  at  ni^ht  or  on  awakening. 
Thtre  may  l>e  pains  over  the  prccordinm.  in  the  shoulders,  or  down 
the  arms,  or  in  the  alidomen  or  legs,  which  may  be  definitely  assoftutcd 
with  periods  of  hijth  blood -jiresau re  (the  v«.somolor  cri.-<cs  of  Pal);  there 
maybe  sudden  pain  and  sudden  paralysis  of  a  leg,  di.-4ap- 
peanng  on  rest,  reappearing  after  a  few  steps  are  taken  (intcmutlent 
claudication,  Charcot,  Erb);  or  (here  may  be  severe  precordial  pain  with 
a  feeling  of  weight  and  constriction  over  the  sternum  ami  an  utu-rablc 
fear  of  impending  deaih  (antnna  pectoris).  On  (he  other  hand,  the  hand 
or  foot  may  lieconw  cold  or  numb,  the  pulsation  disappear  from 
the  arteries,  intense  pain  M-t  in  (Itaynaiid's  disease),  or  fmally  be  followed 
by  gangrene  (Iliromboangilis  ol>lit4.>rHns).  Still  further  the  patient  may 
Buffer  from  all  the  signs  and  symptoms  of  aneurism. 

On  phytsical  examination  the  radial  arteries  may  or  may  not 
found  to  be  thickened  or  be  aded  (atheromatou.s),  det>cndenl  parti} 
upon  the  distribution  of  the  !(ctem.'<is,  since  the  radial  artery  may  be  spared. 
Some  writers  stat*.  however,  that  in  men  who  do  hard  manual  labor  tttc 
nuliai  arteries  are  the  first  attacked,  while  in  those  who  lead  a  sedentary 
life  Bck-rosis  may  ap|>ear  very  cariy  iibout  the  baae  of  the  aorta,  and  the 
radial,  nevertheless,  may  be  jwrfectly  normal. 
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The  Mlery  in  which  the  ^lerosia  is  next  Diost  resdily  olwiervcd  is  the 
temporal,  whifh  usually  stjiiulsout  like  iicord  oris  ver>'  tortuoux,  and  when 
pre^eNNl  agaiiiBt  the  bone  feeU  thickened  and  lealherj-,  Tht!!i  turtiioKity 
may  aleo  Ix-  prc-scnt  in  the  brwchiuls  iind  even  in  ihp  ubdoniinsl  aorta,  and 
in  probably  brought  about  by  the  stress  of  ihe  arlerial  leniiion  exerted  upon 
thi*  walli<.  which  are  in  iwmc  p!at-CM  weiiker  itml  le.sa  ebistic  than  in  othent; 
80  thai  we  have  a  forre  (bl ood -press uie)  which  is  exerted  equiilly  on  aW 
»idi-«  agtiinst  n*all«  which  interpum^  a  greuter  re.-<i.stKnee  on  one  side  than  on 
the  other,  hence  the  curvature  resulte.  As  mi^ht  be  expected,  the  tortu- 
ousneiw  is  therefore  greutor  when  the  dii>turbin(; 
force  is  high  (high  blood-pressiirp)  and  lei*<  when 
it  is  low,  as  ^hown  in  the  figure  (Fig.  157). 

Other  mipcrfifial  arteries  which  may  be  felt 
are  the  brarhials,  axillarie-»,  faciaif,  popliu-ala.  And 
dorHatJ!^  IX'dis. 

Changes  in  Ihc  Retinal  VciuieEs.  —  Himchber); 
in  18s2  c&UihI  attention  to  Ihp  fact  that  changes 
in  the  retinal  vessels  constitute  an  early  sign  of 
arterioi*clero:<i8.  and  later  demonetrated  that  tlus 
change  was  normal  in  old  persons  and  usually  be^an 
in  the  fifth  decade,  i'riedcnwald  and  Pre-^tun  exam- 
ined twenty-three  |N>rsutis  ttufTcring  from  general 
arterioEwleroais,  and  found  only  seven  normal  reti- 
nae among  them. 

Dc  ScbwniiitR  gi\^ni  ihefollunriiigcrilcriafflriiclcraiiaof 
the  retinal  vmsclia: 

(1)  SusEWtivc  Slf>n«. — ITneven  caliber  aiul  undue  tortn* 
ouBnoM  of  Ibc  rrtiiial  nrlt'riM  ((^o^kllcn.■<l  form),  incmiwil  dw- 
Iinctn«Mof  thercnlniJ  1i|;hl  M.rcak,  an  unimuiilty  IikIii  color  of 
Ihcinrtcry.iiiKl  iilli.-ruIiuiiBiii  Itn-cuursi!  uniJcalitivroliru^vnm. 

(2)  Palhoicno manic  SIkd*.  -<'hiuiffni  in  Mm  and  brcnillh 
ul  ihv  art^rJM.  lun  uf  tnuivlMcenry.  Itwion.*  in  the  artvriul  wulla 
coiwiBlinKofn'lutfKtriiiaiiii  ibi?  Sunn  of  ivriviiMulilin.  indPti- 
iBtion  of  iho  vtiiid  by  ihc  uti/rcnnl  artrnni.  rniiiioiiHnws  o( 

Vuiii*  and  while  Mripu  or  i-aritomtie*  nioiig  their  coure™,  irdemn  u(  the  irtiiiu  iii  ibe 
fortTi  v(  Kray  opHcily  nrmind  tlic  dink  or  following  the  coiirw  of  thi'  vrawrli.  hcniorrliaj[eK 
u  tinmr  cxInvniBiiiuiiB  ur  t(iti[idi(>h  iiiritcralionK.  Sometimes  ver>'  Kuddrii  cli!tnjn«  in 
the  calibirr  nf  thci  rctitiul  arlvrio  may  tic  aevn  uccMtipiuiyiiiR  t-uaomolur  ctisw. 

X-ray  Examination. — .\bfioInte  proof  of  arteriosclerosis  is  also  given 
by  the  X-ray,  by  which  calcified  i>!a<iue.-<  along  ihe  course  of  dei-ply  .■'ituated 
arteries  (popliteals,  femorala,  abdominal  aorta,  etc.)  may  be  discerned  aa 
distinct  shadows  rangetl  along  the  courae  of  the  arler}'.  These  may  be 
brought  out  more  distinctly  by  using  two  »terco«;opic  pictures'  instead  of 
one.  Unfortuiialely,  it  has  not  been  possible  to  discern  sclerosis  of  the 
coronaiy  sneries  in  this  way. 

Sclerosis  of  Ihc  Abdominal  Aorta. — Arteriosclerosis  of  the  abdominal 
aorta  and  splanchnic  veswlH  is  very  common,  iw  has  been  nhown  by  Haftcn* 
feld.  Bond,  Brookj*,  Ortner,  and  tlilbiide.  In  fact ,  it  may  almost  be  diagnoxed 
with  eertajnty  when  the  bliiod-prewure  is  elevated.  Occasionally  the  course 
of  the  ahdoininal  aorta  may  be  felt  to  be  tortuou-s.    Sclerosis  of  the  abdom- 


Fra.  16?.— Toituoiu  nuljal 
■MMT.  (ASurfal.)  Solid  linis 
Ooonr  of  Ihc  nAit\  urtvrT  at 
300  uun.  ill  tiliul-tirnvurc. 
Brnktn  1i»*.  aiiimii  lit  tbv  ttr- 
((T>rBt  S5  mm.hlnnil.pnwiir*. 
tttmriunti  uiiriiF. 


l-'io.  1S8.— KcliiiBl  fhlinit'-  'n  imriin.i-lfnu.ii.  A,  Nuniial  tun'lu".  B  1"  F.  turpi-BBiie  »liar.«« 
oerurtiim  in  »m>ritji.cliTi>«i».  inrlwHinB  pnllnl  atiiTutu  IBI,  lan>r  »»iiiiiiiiiit  t  mivi-t-itifTi  uppwianc"  (Ci; 
iD'IcDWil  vHrin  (H,  <'i,  ■(wrvmrrl  nlmwiiin  iiupullifcinn  wiUfKPznBiiW  (.fi,  E):  n-f  kwrew  »pilliiri™  U'.  I*): 
(vrlufnv  (rUrlc"  in'l  v»in"  (i),  Ki:  (i«tiv««ulliii  ftt,  D);  MleroMii  ol  vhmj*  (K1;  »d*<u  of  diik 
(B,C.  D,  E).  bruiuiilmgc*  (C  F}.— D,     (AfUr  -It  Sehwclulu.) 
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ina)  vesaelti  li;  not  iDfrpquently  ncoompftiiiiM]  by  crimes  of  severe  nbdominul 
pain  not  unlik<>  thone  of  tabea  (abdominal  vasomotor  rrisns),  but  these  nmy 
also  be  preiwiit  from  tiiinpic  piiWtioii  of  the  nbdoiiiiiiul  nortii  wht-n  (ti^ng 
upon  loose  peritoneal  moorings.  Sclerosis  of  the  pancre&tit  artery  is  often 
acrompauicd  by  diabetes  mellitU8. 

BLUUD-PRKSSL-RB   AND   Pt'LSB. 

In  arl^rioBclerosis  the  mpchaiiiciJ  factors  ufTecting  blood-prejwiire 
tend  to  approach  tho»e  in  a  sj-stem  of  np<i  tubes, — a  high  prf>Eii«m-  thmugli- 
out  Byslole,  8  low  prPMurc  in  diastole.  In  such  a  synU-m  we  should  have, 
as  a  rule,  a  greater  difference  between  pressure  in  syst-ole  and  in  diasl^le 
than  when  the  nornml  elastioity  tends  !o  keep  up  the  dia«tolic  pressure, 
80  that  the  pulse-pressure  is  often  more  than  50  to  00  mm.  rather  than  being 
nearer  30  or  40  mm.  as  in  the  normal  individual. 


Ill 


fi^^f€^f^»i«g 


gv^J^I^^ 


Fio.  ISe.— Etfccl  ol  ■nsiiuMlrroaii  opnn  llu>  circulalion,  I.  nomuL  It,  u-lenuKlnnvit.  oilh 
hiit^  jrcTiplierpJ  foiittjmrv  iui<!  4D*vn>tie  furmof  pul*a  vnvn.  TTim  ifcfn>tr  poiiiU  tu  «  htm  in  nuLvmiAl  %nA 
nainimi^  l»r«Hrjf<  and  itirrvfta^l  [rulH^pwiniiv.  III.  ArUntiAflvn^in  wiUi  U.w  (vriphtraj  nauUknw, 
■tiowiof  low  blcajd-pniaiurc  »iid  inorioni  pvlM^M**'"*  "ixl  callkptlns  puliw. 

Pulse.— The  pnW  insy  a.s!«ume  any  form  whatever,  from  rollapsing 
and  almont  waler-hammcr  in  character  to  an  anacrotic  plateau,  or  even 
in  rare  <^ai«e8  to  a  pulsus  tanlui^.  These  depend  upon  I  he  n.-httion  between 
strength  and  mjc  of  Wat  and  outllow  through  the  iirtcriolea.  Thus,  if  the 
peripheral  arteries  or  any  large  areas  of  blood-channels  are  diluted  and 
liLckiiig  in  elftsiicily,  there  will  Ik-  a  monienlwry  ri^-  in  pressure  at  the  begin- 
ning until  the  pressure  wave  is  transmitted  from  the  aorta  to  the  [icriphery. 
When  it  reaches  this  point  there  is  a  sudden  ontllow  through  those  vesseU 
and  n  sudden  full  or  collapse,  which  i»  greater  tharf  it  would  be  in  a  more 
elastic  system  (see  I'lg.  159).  On  the  other  hand,  if  the  jienpheral  outflow 
is  small,  the  pressure  in  the  m)ii-el<»."'lie  »y.-«tcni  quickly  rises  higher  than 
in  an  elastic  system  and  remains  so  throughout  j^-st«Ie,  forming  a  systolic 
plni«iftu  (atiDcrolie  pulte)  u-ilh  a  large  rapid  rise  and  plateau  reaching  to 
the  end  of  sysUjIe.  then  a  gradual  fall  during  diastole.  The  pulw  form 
aeeordingty  gives  us  the  information  in  arteriaielero.sb'  as  in  other  condi- 
tions (sec  page  44),  —  namely,  indii'ntcs  low  peripheral  rewstaniT-  when 
it  is  collapsing  and  iiigli  peripheral  resistance  when  it  U  anatrrotic  or  bus- 
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tained.  The  pubw  may  either  be  quite  large  or  very  smalJ,  depentlont  upon 
the  degife  citln-r  of  vusoconHtriotioii  or  of  endari«riiis.  It*  character  may 
be  ver>-  variable;  it  may  be  quite  quick  und  collapsing,  corresponding  to  a 
gi.>iieral  rigiiliiy  of  the  whole  vn^culnr  syaiem,  or  the  ve»i<(;I  may  fill  rapidly, 
remain  well  sustained  with  long  sysLolic  plateau,  and  may  then  decline 
either  rnpidly  or  .slowly.  However,  the  lumen  of  the  rjidiid  arterj'  may 
have  decreased  so  much  from  an  endarleritijt  that  llie  fiUing  of  the  artery 
is  slow  and  thf  iip-stroke  on  the  pulse-trnoing  very  oblitpie,  ju»l  as  would 
bo  typical  of  aortic-  stenoslH.  Tiiia  is  not  extremely  common,  and  the  very 
quick  up-stn>ke  is  the  form  mo.st  fi-pquently  seen.  On  the  ot.Iiit  hand,  in 
raivr  rases  when,  »s  Romberg  and  ai.-so  HiuHi-nfcld  have  pointed  out,  the 
Hplanchnic  vessels  are  not  involved,  the  ma.\iinal  blood-pressure  may  bo 
quite  noniinl  (I  Irt-I'JO  mm,)  anrl  the  minimal  also  {HO  mm.). 

Blood-prcssiirc.  —  The  htood-prcssurc  is  often  high.  Thayer  found 
in  his  studieji  of  pont-lyphoid  arlerioscleraiis  that  the  mnximal  blood- 
prcMurc  was  uHually  20-30  mm.  higher  tlmn  lor  normal  individuaia  ol 
corresponding  age. 

Rnmlicri;  nml  Siiwndn,  on  thn  olhrr  hnnd,  found  that  this  ocriirrcd  in  only 
IS.Ji  per  cent.  uF  nil  urlvriiiifclerotics.  while  tirocdt^l  tnund  hyperteTidiuii  in  only  37 
per  cent,  of  4411  ciwm  of  ■rlcruMclcrcuiii  Itvt  Iruiii  chrutiic  ntphritit.  DunJn  fnunil 
Riniilar  iwiiillf.  tarael,  however,  fo'iiid  liyprrlcnaion — over  HH  mm.  Tin  ff  ISO  cm. 
H,0  (v,  Reckliiigliauneu  Bpponiluji) —  in  04  4  [>ec  cent,  of  45  cnrnu  of  urterioBclcrudi.  The 
minininl  pmuiuni  khu  aUo  Jncrritwl.  but  less  than  the  imuiiianl.  isnwJ  gtvM  the 
follow!  iii;  uvuntee  G^r«H: 


Normnl — 

cm.  [1,0 

mm.  Us- 

A  rleriiwclf  rosis — 

citi.  H,0 

mm.  Hg 

Avernjrc  inppcnjH; — 

mm.  Uj 


Il». 

Kb. 

UfW. 

Pu>IW,pWllf1ff 

tMDpntudrl, 

170 
126 

110 

SI 

140 

103 

00 
44 

240 
177 

140 

im 

190 
140 

100 
74 

S3 

33 

S7 

30 

InMl's  fiiturSB  seoQid  frril  wfih  the  writer's  cxpcrioace  (luins  the  tlrlaogvr  ap- 
parotim).  The  bigh«Rt  of  ihew  blowI-pmBurcM  aro  »ocn  in  cu««  with  chmnic  ncphrilia 
{[Bruel,  Janowny.  Ilomnr).  Thn  wrilvr  ha«  oflen  rminil  u  mtutninl  prvnuro  ot  'i2(S  tutu. 
Hg  with  a  iiiiiiini&l  of  160,  tliouKh  usiutlly  in  noHociation  nith  ni^hritU. 

As  has  been  seen  under  cardiac  overstrain,  the  presence  of  arterto- 
8clero^8  has  a  marked  effect  in  impairing  the  bodily  strength  nnd  the  ability 
to  withstand  strain.  The  diminution  in  arterial  bed  increases  the  total 
work  of  Ihe  heart,  and  the  patches  of  artcriMl  rdiroMM  pii-vi-nt  the  arierifts 
from  dilating  under  functional  activity.  On  the  other  hand,  the  loss  of 
arterial  elasticity  removes  a  factor  which  tend-t  to  propel  the  blood  during 
diastole  and  thua  to  maintnin  the  blood  (low  at  the  least  expenditure  of 
encrgj'  by  the  heart.  As  n  result  of  this  factor,  the  heart  is  compelled  to 
increase  its  systolic  output  {increased  ]>ul»e-preK«ure)  under  iiorniid  i-undi- 
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tions  and  hence  has  little  ability  for  further  increaee  in  reserve.  Muttcular 
vffiirt  thprcfiin'  (eIvon  risf  to  sijjns  of  grewk-r  .■•tniin  thiui  in  normal  imlivid- 
iiuIh,  greattT  increase  in  blood-presaun?,  and  greater  fatigue. 

The  inK-nsity  of  vasomotor  reactions  variwt  considerably  iu  ilifTereiit 
cases  of  arterio!icleroGi&  In  some  cases,  as  Komberg  has  sliown,  the  vaso- 
motor reaelion  of  the  arm  vetc'x-l.t  lo  mid  may  entirely  disAppear;  while  in 
othcrii  (vaHumot^r  crises)  the  nmctionK  are  so  intense  as  to  produce  ischa;mia 
of  the  parts. 

The  Second  Aortic  Sound. — Corresponding  to  the  high  blood-pressure 
there  is  also  accentuation  of  the  aeeond  aortic  ttonud,  which  on  the  one  hand 
may  be  due  to  the  heighlened  blood-prcMure  and  the  pnrwtcr  lensiun  of  the 
aortic  valves,  or,  on  the  other,  lo  the  thirkeninR  and  partial  calcification 
of  the  valves  themselve.'t,  which  pve.>*  rist>  lo  ii  louder  .sound  than  usual 
when  the  valves  strike  together,  even  under  the  usual  pressure.  A  marked 
ftcrentuatinn  of  the  aortic  second  sound  theivfore  alwaj's  lends  to  the 
suspicion  of  arleritwclcrosis,  even  in  the  absence  of  thickening  in  the  n-alls 
of  the  auperficial  vessels.  However,  it  ia  not  pathopiomonic.  since  it  may 
often  be  hounl  in  cases  where  no  six-eial  sclerosis  is  present,  especially  at 
times  when  the  heart  is  actJng  strongly  and  probably  giving  forth  a  larger 
output  into  the  aorta  at  each  systole,  as  in  typhoids  with  dicrotic  puii** 
or  in  perfectly  healthy  young  persons  during  attacks  of  palpitation.  In 
such  coiiea  the  accentuation  of  the  second  sound  ia  tranaitory. 

BLOOD   COUNT  IS    AHTERIOSCLEROSI8. 

The  blood  count  may  vary  considerably,  first  on  account  of  the  great 
variety  of  diseases  jissociiited  with  arteriosclerosis,  and  secondly,  because 
the  latter  ia  aometimea  accompanied  by  polyoythapmia  or  erythra'mia. 

There  are  no  likiiid  cliunges  which  in  tlicnufclves  can  be  said  lo  be  defi- 
nitely associated  with  arterioscterosia. 


AORTIC  ttCLEROfltn. 

When  the  aortitis  near  the  base  of  the  aorta  is  marked,  und  especiaUy 
if  calcified  plaques  are  present,  the  first  sound  as  well  as  the  second  may  be 
changed  and  may  l>c  accompanied  by  a  loud  murmur  which  is  usually  trans- 
mitted lo  the  carotid  and  brachial  arteries,  resembling  that  heard  in  aortic 
Kteno«i.4  hut  less  intense.  Since  the  condition  is  much  mure  common  than 
the  latter,  this  murmur  is  also  more  commonly  due  to  this  cause,  hut  in 
the  absence  of  the  churi«-teristic  \ni]»  il  is  quite  indi.-'tingui.ilinble  from 
that  of  aortic  stenosis,  for  both  arise  at  the  same  site  at  the  same  time  and 
am  transmitted  in  the  same  way.  The  murmur  is  often  necompMnied  by 
a  marked  thrill  having  the  same  distribution  and  is  foUowed  by  a  distinct 
dinatolie  shock. 

As  iv^iiida  ■elerot.in  or  ihr  narl*  ntiMiP.  Kitnff  hoj  foueil  lliat  it  frequently  occuni  nl 
a^la^'enu{l>  anc  of  fifl\-flv?  (f'^'y-f""'  '"  •.vpiiilitics)«iis  rmiilt  of  iSn  iniial  facMn;  tome- 
liini-i  a  nnfrle  Irauiim  tu  ibi-  {'linnt  iiiuy  sFCfii  lo  br  tlic  ini|>urtant  tiKniiciii  iii  tlii>  ctiolncy. 
It  t.i  nprcially  cninmon  in  syphililir*  and  fnt  prrnoii*.  aii>l  m  fm]Urnlly  iu>ci>ci:ilrd  «ilh 
fiuk-.  unhy-in^)'  mior,  vfr>-  hi||;h  Moud-pmoiiire  (170  <o  I'JO  mm.),  occulonnlly  Oilli-ictiCD 
tn  >uc  of  the  |>u|nls,  poiiM  over  the  chnt  and  down  ttie  nmia,  <rdcnut  over  tlie  ■b;miun. 


264 


DISEASES   OF  THE   HEART   AX0   AORTA. 


uiiiliit^ral  ililiilalion  ot  voiiw  in  Becoiiii  und  Ihinl  intcmiiawn,  ringing  nortic  ncctinil  noutul 
v,'ilht>iit  (liiutolic  munnur.  hyjirrlrophy  of  the  hoan,  oftrn  piit^iH  oclpr,  rarely  pubnu 
tardiM  or  piilniix  iDiruiloxiw.  Cariiui?'  ]>uiii  may  In!  pnitwnt.  oft«ii  Telt  just  aller  iwrvuH- 
Bioii,  and  dtvicrilieit  cus  aamrlhixti;  liurtug  through  tlur  klemuni,  loiactimc*  with  n  feciing  of 
OorMtriction,  Mimcitimra  raili.iiiiiK  to  thr  anns  ami  neck.  OrcsnionAlly  itpells  of  wtiaknen 
in  Uie  ivmiii  iiiuy  iic  fi'lt  nut  Jiihko  iiit^niiillriil  claiidiputioii. 

The  d J f f F r<'n t i n t  diajcnonis  from  noitic  AU^nmiw  in  niadc  by  the  f:rfidual 
U^troke  on  Ihe  puW  Ir.iciiiK  in  the  iultt'r  cnat-,  us  cuiil.nmtvd  with  t\te  xiiIileD  ti|>-Htnike 
nnd  plateau  in  tlii?  funnier:  frnm  uortic  iluntlKciiMicy  by  the  diMtollc  mitmiur  hii<I  ht)ch 
pula«>pfnanin!;  Imm  juiriirixm  by  the  pprcuMlon  nnti  tluorodcopic  linilin^.  Nevenbelen, 
il  cnuHt  be  admittHl  thul  iiuuiy  doubtrul  cuaen  ariae. 

SCLEROaiS   OF   THE    PULMONARY    ARTERY, 

Primary  wlcrosis  of  Ihc  piilmonnn-  artvry  Ja  not  oxtreniely  rare,  but  ia  dlfllcult  or 
iinpuHubli-  to  iliitKiiuw  with  certtiintyi  but  the  preseno*?  ot  v(!ry  loud  suuiidn  in  thi!  pill- 
mooic  asm  or  of  n  r  o  u  g  b  ■  y  s  t  o  I  i  c  m  n  r  ui  li  r  licunl  lotidist  iit  tlie  pulmonic  nnd 
traniiniittpd  iipwiird  ToniirdH  the  li'ft  clni'iclc  amitHw  ihc  »iit*pirion  of  a  pulnioiuiry 
ncleroaiii,  npeuially  if  ta^na  ut  cuii|Riiitul  Icviun  srr  alHWiit  and  tlic  niurniur  in  not  hiianl 
over  the  cnioliii.  HowcVT-r,  sclerucii  ot  (he  pulaiocnry  nrtcty  is  ofton  ivcondary  lo 
milTuI  «l«nn«is  and  oniphyiwmn. 

Cmk  or  PtuuARV  Pi7LHONAitr  Sci^exosm. 

Romberg  reports  tlie  ciuw  of  a  man.  ui^ed  24.  who  hud  luid  no  infceiioiui  iliHMwe 
except  meiiMlw  nx  »  child  and  .1  irtM'nt  iBli)(lit  miincnlar  rhRUmnriiim,  thivc  months  xUet 
wliich  lie  b(.'f;an  (u  Imvi-  i;riidu»lty  inmaMinK  ahurtneiis  of  breath,  cpigiMtrie 
pn»«iirr.  occnMioital  bRndii«li«  liail  giddinisH.  nnd  tiis  color  Im-iunc  vrry  bliip.  On  tx- 
sininalioM  he  (thowpd  marked  cyanosis  over  the  fsre.  body,  »nd  limbn. 
There  wnn  a  piiliiatton  due  to  the  right  «-cn(riclR  in  th«  fiiurib  inlempnce  4  em.  iiMi^e  the 
nianiinillary  line  and  Ihenoe  inward  10  the  slemnni,  »U<i>  a  wnaller  piiliiaTloti  (lefl  ventricle) 
in  th«liftli  interBjMice  muinnulliiry  line,  cardiac  duliieea  7  cm,  to  riyjlil.  15 cm.  to  left.  Both 
pulmonic  Hountb  were  louder  than  the  nortir.  {"uUn  «muU,  rr([tilnr,  lit}.  I4vrr  enlarged: 
Hpieeii  enlarged.    No  oHleniii;   no  HwelKni:  of  ve»*>lH  of  neck. 

Prohnlile  diagnosix  (('iimrhniunn),  eongenitnl  heart  l«<iun.  I'ntient  gradually  lierame 
nxitwt;   diptalis  wan  williuut  efTeel-     Died  one  month  after  ailmiwion. 

A t] topiy  »howcd  enlurgiil  lipiirt;  riuhl  ventriele  byperlrophied  and 
f orm H  the  entire  apex,  nnd  the  conns  Artcrlflim  and  right  nnriele  are  mpe- 
ciiilly  hyper  t  roph  ied  .  All  The  valve*  intact  and  normid;  aorta  free  from  BclerocU, 
but  unUKuaily  email.  Ductus  urteriiMus  closed.  Tremcniluu*  rcleroaii  and 
ntberomu  of  Ihe  pulmonary  urtQrjr  and  all  its  bmncbm.' 

The  murmur  may  Iw  dintiiiKuishfid  ovpr  the  nbilnininal  iiorta  »nil  the 
femorftl  artery,  though  the  thrill  i«  rnrt-ly  traiwmilU-d  m  far.  There  is  no 
Duroxies  douhlcf  murmur  unleea  aortic  ioatjfficiency  U  aUa  present. 

Sanders  han  nscmtly  t^oltectcd  similar  caws  from  the  liu-ratuiv. 


TBEATUEN'T. 

The  getieral  trciitnient  of  arteriosclerowa  is  mainly  prophylactic, 
hygienic,  and  dietetic,  and  actual  specific  treatment  is  of  far  1cj«  value. 

Diet. ^Carefully  selected  <i  i  e  t  is  a  most  important  factor,  restriolJon 
being  in  liolh  quality  tind  quantity.  The  general  diet  given  in 
heart  cases  (ntc  page  t67)  is  of  great  benefit  here,  or  equivalent  diets  with 

'  NolM  of  a  CMC  of  pulmoiiar>'  «n«rio«ctcro«is  (O.  A.  K.)  •ecoDiiarjr  to  mittn]  iitcuou 
are  giwo  on  p.  354. 


AUTEKIOSCI-KKOSIS. 


265 


this  as  a  basiii.  However,  in  lumple  arterioHcLeroius  the  quantity  taken  At 
a  timo  need  not  bo  fo  grcutly  rcstrit-Wtd;  but  the  lulfll  i]uniniiy  in  Iwpiity- 
fiiwr  hours  should  not  exceed  twenty-five  hundred  palories,  and  ahould 
always  be  near  ilic  lower  level  for  prot^^ids,  and  lus  free  tu*  j)iit<!<ible  uf  purin 
hodieH  {nitrogenous  extractivea  such  as  are  found  in  meat),  creatinin,  et«., 
and  niM>  of  salt.  The  more  reeent  .'^ludieet  iiuoted  »bove  mmm  to  indicute 
that  excess  in  Hah  is  almost  as  injurious  aa  are  excemes  in  alcohol,  and  that 
the  suit  mackerel  of  Bonlon  is  iw  dun^rouii  ftfl  the  beer  of  Mihviiukoe.  For 
the  sclerotic  danger  probably  lurk*  m  the  Smitlifiold  ham  or  the  eold  smoked 
tongue  as  well  as  in  the  Baltimore  rye  or  the  Martini  cocktail  (Beyer,  Buri*-, 
lladficld).  The  pnlientV  safely  lien  in  milk,  e^g:<,  potatocit,  bread,  other 
carbohydrates,  butter,  and  the  simpler  fruits. 

Restriction  of  Liquids.  —  On  the  other  hand,  tho  liquid  intoikc  also 
should  not  be  exoeasive,  since  drinking  targe  amounts  either  of  water  or 
of  beer  seems  to  fuvor  srlem»iH  (Krehll,  but  the  amount  ingested  ifhould 
remain  in  the  vicinity  of  fifteen  hundred  cubic  centimetres  a  day,  some 
peri'oii.'i  thriving  bettt  at  five  hundred  cubic  centimetres  above,  aonui  at 
five  hundred  cubic  eenlinietrcs  below  this  le%'el. 

Tobacco  and  alcohol  should  be  dispensed  with  entirely  if  posaiblo; 
if  the  patient  inmU  on  taking  .fmall  quixntitie^,  one  or  two  light  dr}-  cigan, 
afi  thin  aa  possible  (Lee),  or  "stogies,"  a  day  are  perhaps  the  mildoiit  that 
one  may  prvncrit>c.  Cigarette  sittokc  is  u.iually  inhiileil  and  pipes  are  very 
heavy.    Thick  Havana  cigars  ishould  be  entirely  prohibited. 

As  to  alcohol,  if  the  patient  insists  upon  lakinjc  a  small  quantity^ 
this  should  be  limited  to  an  occasional  glais  of  claret  or  white  wine,  or 
perhaps  a  single  glass  of  beer  at  rare  interval.-*.  The  latter  in  large  quan- 
tities is  espeeiidly  undesirable,  both  on  account  of  the  large  amounts  of 
liquid  taken  and  because  it  contains  both  alcohol  and  proteid  and  purin 
substances  extracted  from  the  ycn»t.  Gin  is  perhaps  more  dangerous 
than  whiskey. 

Coffee  and  tea  sliouli)  bo  taken  in  only  small  quantities,  since 
the  vasoconstrictor  action  of  tlie  cufTeine  favors  the  onset  of  spasmodic 
vasoconstriction  (vasomotor  crises),  and,  on  the  other  hand,  the  increase  of 
blood^ressure  itself  brought  on  by  eaffeine  U  damaging  to  the  arteries. 
However,  it  must  be  stated  that,  in  contrast  to  nicoliru<,  leaci,  nclrenalin. 
etc.,  injections  of  caffeine  into  animaU  have  thus  far  failed  to  bring  on 
arteriosclerosis  and  that  perhajJS  the  ileleteriou«  effect  of  caffeine  may  bo 
overesti  mated. 

Hydrotherapy.— Systematic  hydrotherapy  .is  of  considerable  value  in 
biterioscleroKU,  especially  the  use  of  warm  baths,  warm  douches 
(Brieger),  or  alternating  warm  android  douches  (Kiley)  applied  both  locnUj- 
and  generally.  They  owe  their  elhcacy  to  the  vasodilatation  which  they 
bring  about,  and  hence  must  be  cla-sscd  in  effect  with  the  drugs  of  the  nitrite 
group.  In  most  cases  the  effect  of  a  good  warm  douche  or  warm  bath  is 
more  marked  and  more  Wting  ihiin  that  of  any  of  these  drugs,  and  it  is 
further  devoid  of  that  certain  residuum  of  deleterious  effect  which  all 
drugs  leave  behind  ihem.  So  that,  while  one  cannot  agree  with  Brieger 
that  arteriosrlerosis  can  be  entirely  cured  s)'mptomatically  by  proper 
hydrotherapy,  ueverthetess  warm    baths    and    warm   show  era 
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once  or  twico  a  day  should  be  an  indispeniiablc  part 
of  the  treat  nicnt  of  every  nrlcriosclcrotic.  Cold  balhs 
ehoulcl  be  (ivoidcd,  wnee  tbey  precipitate  vasomotor  ittaclion^,  whi<h  in 
the  arterioBcleroUc  nisy  amount  to  viuw<.'on.slricior  !*piwm. 

Drugs.  —  PoUMltim  Iodide.  — As  to  drugs,  universal  experienoe  points 
to  the  efficacy  of  po  t.is.-*i  u  m  iodide  in  dows  ft.scending  from  0,3 
Gm.  (gr.  v)  t.i.d.,  p.c  to  as  high  as  4  (Im.  f.jil:  Home  cliniciana  favor- 
ing the  smullcr.  isoiiic  \hf.  larger  doc>«H.  In  the  writer's  ex|Krricnec  doses 
und«r  1  Cm.  (rt.  xv)  seem  to  have  somp  effect  in  alleviating  symptoms; 
and  when  there  is  a  (tiispicion  of  Uies  the  doae  shoidil  be  inoreawd  stiJl 
further  (The  tliL-nipcutie  lu-tion  and  its  limitnltunK  arc  disrussed  in 
Cliapler  V.) 

It  has  been  attempted  to  settle  the  ([ucstion  cxprrinieutuUy  by  deter- 
mining the  effect  of  potaesium  iodide  upon  the  course  of  adrenalin  atheroma 
in  rabbits,  Koranyi,  Boveri,  and  (.Vimmins  and  Stout,  who  wen*  the  first 
to  undertake  these  inve»tigalioii«,  all  reported  that  potassium  iodide  or 
iiidipin,  when  injected  durinR  the  lime  that  adrenalin  was  beinf;  injected, 
inhibited  the  production  of  atheroma,  However,  it  must  be  borne  in  mind 
that  Hiland,  Ixteb  and  Uithens,  Adier  and  llensel  fourid  that  lar^e  doses 
of  pot!is»iuni  iodide  seemed  to  inereui^e  rather  than  inhibit  the  utheromatoux 
changes.  It  is  at  pre»ient  impossible  to  tell  exactly  what  quantity  repre- 
sents the  optimum  dniw  for  human  beiuKii,  and  whether  ttierapeutic  doses 
ever  reach  the  stage  of  harmfulnoss. 

While  aelerosis  of  the  pulmonary  artery  secondary-  to  the  pulmonary 
stasis  of  mitral  stenosis  is  relatively  common,  primary  strlerosis  of  this 
arterj-  is  rather  rare. 

Nlirlica. — Next  to  the  Iodides  in  general  use  is  the  group  of  nitrites,— 
amyl  nitrite,  nilroRlycerin,  sodium  nitrite,  er>-tlu"ol  tetranitrate.  These 
drugs  HIT'  of  vuhio  for  symptomatic  treatment,  to  relieve  pwn  or  discomfort 
for  the  time  being,  but  they  exercise  no  inhibitor^'  influences  upon  the  prog- 
tp.Hn  of  the  arteriosclerosis,  us  has  been  shown  for  adi'enalin  arterioseleroas. 
On  the  other  hand,  their  effect  upon  the  symptoms  due  to  arierin sclerosis, 
the  pain  of  intermittent  claudiration,  of  angina  pectoris,  of  the  abdominal 
Olid  peripheral  vasrulnr  crises,  is  most  remarkable,  and  in  thifi  regard  they 
are  invaluable  (Lauder  Urunton).  However,  in  their  udndnistration  it 
must  Im*  borne  in  intnd  that  pcrw»ns  with  arteriosclerows  seem  to  have 
considerable  tolerance  for  nitrites  (page  188),  and  to  bring  about  vii.'<odila- 
tation  and  fall  in  blood-pressure  much  larger  doses  must  be  given  than  is 
iiecesaar^'  to  produce  the  effect  in  normal  individuals.  Accordingly,  as 
indicated  in  Chapter  V,  the  drug  should  be  administered  in  increasing 
doses  until  the  physiological  effect  (flushing,  ihrnbhin^  in  head,  ringing 
of  the  cant)  is  ubtaineil.  and  then  continued  tn  a  <l(>sc  just  n  tittle  smaller 
than  this.  One  need  not  be  surprised,  however,  to  find  that  this  dose  for 
a  person  with  arteriosclerosis,  particularly  a  colored  person,  may  lie  ten 
or  even  twenty  times  the  average  dose  for  a  normal  individual.  Wlien 
such  is  the  case  the  blood-preiitsure  is  pruh.ibty  a  Ijenefieial  eom]>ensalor>' 
phenomenon,  and  the  nitrites  should  be  discontinued. 

In  the  chronic  hypertension  of  arterioseleroiiia  venesection  ia 
not  onlv  useless  but  often  hamiful. 
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XI. 
VASOMOTOR  CRISES  AND  THK  ANCJIONEUROTIC  LESIONS. 

VASOMOTOR    CRI8G3, 

*  GKNERAl.  CO.V»II>KItATIOK«. 

The  general  clinical  manifestationa  of  arterioaeleroaia  boar  fk  close 
relation  lo  tho  von<lition  dcflcriltcd  by  Pnl  aa  ■'vasomotor  crisPs."  under 
which  he  inclutlcft  all  cotitlitions  which  arc  as80ciat«d  with  moro  or  less 
aiitldon  constriction  or  dilatation  of  the  artcricii,  and  whose  syinpUiin:*  and 
signs  disappear  or  niarki-dly  diminish  lut  soon  as  thix  paroxysmal  change  in 
the  blood-vrsaels  passes  off.    There  are  accordingly 

(1)  Vasoeonetriclor  crises,  usually  associated  with  hypenen»ion. 

(2)  \^asodUator  (hypotension)  crises. 

The  v**i>i!nnfit  riRIor  crini^' I'al  ilividrdinto 

(1)  Abdominal  iy\».  (J)  Pm-IophI  (.v|>p.  (3)  VvtvUral  ly\».  (4)  Criwa  in  the  es- 
ticmitieB.    (5)  Vntre  in  tlie  lurgu  «rkTif». 

The  vAKoililalor  crisr^  acrnnllnK  to  Pal  incliidii  * 

(I)  Ordijittfy  Bj'iirope.  (2)  Suniicitl  ahiick.  Ili)  Collnpi*  afltr  infectious  ttueoM 
or  moft  poisonings.  (A)  Llrylhmnii'laltliu  nnd  many  nlhcr  "irophic"  akin  duRnnr.'  (*>) 
OoCMJontil  ciutee  of  tubes  with  lancinating  puliiB  uml  luu'  blood-firMiiire.  (0)  Vnriu'iH 
attack!  a!  v^eakavsa  in  Addison's  di«eue. 

Probably  no  unit  cauae  exists  for  the  crises  themaclvcs;  the  visceral 
eHscit  and  lancinating  pain  in  tahes.  the  pninter'.i  colic,  the  ura>niic  con- 
vulsion, the  delirium  of  the  cerebrid  sclerotic,  the  pain  of  angina  pectoris, 
and  the  attack  of  cardiac  asthma  fleem  to  have  little  etiolof^  in  common 
except  their  relation  to  the  sympathetic  nerves.  Howrver,  all  manifest 
hifth  blood-pre8.su re,  and,  accordinR  lo  Pal.  all  are  relieved  by  artificial 
depression  of  blood-pres.turf.  It  is,  therefore,  not  unlikely  thai,  however 
diverse  the  ultimate  causes  of  the  condition,  the  cause  of  the  symptoms 
is  hi|(h  blood -preswi re  with  loealiiied  vasoconstriction.  The  variation  in 
the  areas  of  constriction  in  regions  whose  arteries  are  already  tielorolic 
aceoiintii  for  the  occurrence  of  the  different  symptom  complexes. 

As  to  treatment,  the  statements  of  Pal  woidd  lend  one  to  believe  that 
they  are  all  relieved  by  vasodilators,  especially  nitro- 
glycerin and  the  nitrites,  occasionally  by  sodium  thiocyanate, 
and  that  marked  improvement  results  while  the  blood-pressure  is  lowered. 
Th«  symptoms  return  if  the  blood -preiiKU re  again  rises.  (Pal,  also  Heits, 
and  NorTpro.)  However.  Prof.  Barker's  experience  at  the  Johns  Hopkins 
Hospital  does  not  warrant  such  sweeping  conclunons. 

'  Biu-Tger's  MudiM  iodicaie  ibnt  tb«R  ai«  organtc  iMioits  la  »oin«  uf  ttiew  caeca. 
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Case  op  Abdomimal  Vasomotom  Ckubs.    (QroTEs  raou  Pal.) 

P.  v.,  uum^  mitlcor,  nertl  07,  had  riieiimatium  H  yciin  m^,  anil  for  tJic  pnsl  yew 
pnlri  nnH  pmsun'  iii  ihe  eitijcastriuin,  wpecbiUy  on  lakiiiK  a  <le«p  bivalh.  Hm  occa- 
aivu»l  paroxytms  nf  cxtrcnx-  ilynpnnen  and  pslpitulbn  of  ihv  lieart,  but 
alu-uji  liHB  Boiiw  »liorlne<*  of  broath.  He  was  (omiprly  a  heavy  drinker,  now  driiilM  two 
or  ihtrc  lilf««  of  lx*r  a  day  a»  weQ  lut  a  hnU  Hire  uf  wine  umJ  BOiut  whiskey!  He  alao 
aiauketi  in  motkratinn. 

Oil  mlmiiiBiuii,  April  7. 1!HM.  he  wna  found  Kibe  a  Hell-noiiriKhed  man,  Hliitbily  cyanotic, 
l.iinm  cloni- "^P'nttion  It-l.  Ilcnri.  UiuiniuRi  iinpulse  iunistli  inUinpacc  two  Gnf^n* 
brvudtli  bcymiJ  nisriiniillary  line-  DiJnts*  extend*  to  third  rib  above  and  two  finger*" 
briMult.h  beyond  Iht?  right  iimrgiii  uf  the  stvntuiu.  SouiidH  iiuilc  clenr  at  upes  tuid  base, 
a!coiul  uortlc  itoiind  no!  aecentiialcd.  Piil«c 
liS;  rsiiini  wbIIh  n-liSl;  blood-i>nw<itro  'i'Jo. 
Liver  «ntarf[r<(;  ■pipcn  nol  [Kilfuibli-.  Shgbt 
u.-dp[nu  of  fci't  aril)  It'jpi.  L'nne  2<iUU  c-c;  »p. 
ICi.  IHIOt  allnirain  1.3  tJni.  per  Utre. 

I^tricnt  waN  iciven  0.6  (inn.  t,gt.  viii)  ao- 
dltuii  tliiiivyiumte  t.i.d,  todiriiiiiifth  his  bloorl- 
prewim-. 

April  21,  Patient  delirioiw;  blood-prra- 
lure  110,  Tliioeyuiialu  dlBfontiou^.  whecr- 
upon  delirium  di«ip|>citni.  The  (hart  in  Kif. 
160  bIiowb  the  course  of  ihe  blooii-prowiirc, 
pulnc-nitr,  niid  nspir»tion.  The  ptilienl  niLs 
frw  (njni  olhrr  exceptional  HyinptomH  from 
April  7  ui  May  1.  May  1.  )«.00-ll  :<0  a.  m. 
FnrU  hoi  .iml  cold.  Il.:i0,  Sudden  stlock 
of  Bev*re  pain  and  great  feeline  of  prvwuns 
in  epiitaiilniim.  l\.3R.  Piiina  in  back  and 
tliir\l  1o  Mt'enlh  verlebrse.  (.'ried  out  aith 
puin.  luul  ahKi  crim  "  I  oni  chukin)c."  Lunip 
clear,  Canllae  diilnnw  only  to  right  iircniul 
niaiiciti  i>nd  (u  luv  fniKX-rs'  br«i«dl.h  wil  hi  u 
left  manutiilhiry  line.  1 1 .10.  Syinpiuiiu 
dimininh   hilt    ]>rt«(iiire   in   epifcutrium   Ktill 

prmeul.  11.41.  ^tymplo^1H  ivapiiear,  11,4'i.  A  t«con<l  »c\-en.-  attack  an  if^iittv.  I1.0&. 
nimlnution  of  nympionw,  piiins  tea*.  After  a  fei^  niiauivii  imiieiii  luui  u  third  momentary 
attack  with  hlood-presmirc  ov*f  JOO  n>in.  II  ft.  which  then  *ubsideji.  12.10. 
Feebi  belt«r.  12.55.  Still  lieiter.  Frw  from  aitacki  uiHj  May  3.  during  uluoh  lime  he 
(nceii'ni  0.5  Cini.  (kt- vii)  ciiiirelin  t.i.d.  On  May  18,  lodinm  tbioryanatc  was 
Again  given,   tthieh   lowered   blood-prftsaurc  but  caused  delirium. 

Prcro  ibat  time  until  diacbarsed  frvquent  ultacks  u(  pain  and  hypcrtenidon. 

Pal  reporta  similar  hypcrtcnsivL'  crises  in  asaociation  with  the  colic  of 
]«aA  poisoning  And  alsn  with  Iht-  vUct-ral  (rrisf^ii  of  talK-o,'  th<!  pain  bcin); 
always  rclii-ved  n-hc-n  llio  bluo(l-pn-»tun.'  is  bix>ught  dowjt  by  aniyl  nitrilc 
or  mtroglyeeriD ;  as,  for  example,  in  the  following  caae. 


^•81000  iwnswte— *wae  amt — msrawnoM 

Fiu,  too.— Riiit.i-nt<~u"rli»tluf  P.  V,    Ty|)im) 

v»Kir»rrrnr  Tirinlp. 


Cask  or  AaiK>ui.-(AL  (^atais  in  Lbad  I*oi»o»iko. 

N.  J.,  p«intrr,  iRerl  :ll,  hiu>  had  lead  cnlje  tvtee  before.  Wwi  fr«e  from  it 
on  chanice  of  ucciipation,  but  il  returned  when  he  n^u  worked  in  lead.  Drinkn  little: 
denica  lue*.     He  luu  had  abdominal  piuu  for  thrvc  wecka.    During  past  few  iluya  h»d 


•  The  ehticn  of  I'ul  tlml  a  uirailttr  na«ociati«n  of  puiii  with  high  blood-prini»ure  exiila 
with  the  l.iDelnaling  painn  of  Umlxi  raunot  t>e  maintained,  fince  the  pain*  in  hia  own  r*  — 
ate  noraetimeB  nwocialed  with  hypot«niiiou.  Donietimes  with  hypertniiiioii. 
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bail  ci>ii  1 1  nuciUH  rrainpB.  losn  ol  Hpp<.-tilc,  anil  no  #lool.  He  is  (uiic  uiul  tuifl  u 
nuirkctl  tc«d  line  IhipiU  Tract  mday.  l.unjpt  clenr.  \limrt  rioniut:  pulsp  ntthrr  lianJ. 
Abdotnituil  wall*  ttniM,  Unilpr  on  bolh  mifes.     Splwn  jiul  palpuiblr. 


July  23.  S.:ia  r.H. 
9.10  P.M. 
9.13  KM. 
9-I.S  v.M. 
«.17  P.M. 
0.4i  P.ii. 
n,48  P.M. 
13  H. 

4.20  «Ji. 


D.  I'.  130.   Slighl  pHin. 

P.  GS.    B.  P,  170,     TiicreiwiHi  ptun. 

AiDjrl  njlrito  inKalalJon. 
(t.  P.  10.V   \o  imlo. 

K,  P.  t6J,    Piiinugiiiii.liuiti(ij;thfnniTr nne-lnlf  IioiirwilliuuneB.I*. 
U.  P.    1)5,    .\ftpr  ainyl  iiiirilo,   nliicli  u^nio  gave  rclinf. 
B.  P.  140     Psiiw  return. 

160.    rtittlicr  incnauv'  of  pain. 
B.  P.  13.^.    P.t  i  n »  4l i  m  1  n i B li   ii iicl f  r  a m y  1  n  t  r  r  i  1 1> , 
TLcy  return  ntfiin.  bul 
fi.30A.u.    B.  P.   S.V   Pnin*    rtiitnppeaf  ii  iidr  r  am  yi    nitritp. 
MUr  July  23,  bliXMJ-prcMun*  ikm  tlwaya  unik-r  130  (durinx  liul   (our  <iay»  under 
110).  tkie  puiiciit  ina  fn«  [ram  )iiun,  nail  buivclii  item  rvKiilar. 


CaS£  Il.[.U«TKATINa  TUX  CehRIRUL  CmHEH. 

Thn  fnlluwinK  nac,  illuslmtintt  wlinl  Pal  t*miB  lliy  oercbml  type  of  vnnciiliir  eriBfa, 
wail  tin<ler  tlii>  vriter*s  mj«  at  the  Joliiin  Hupkinn  Uonpltsl: 

J.  M.  C,  ^Tovcr.  ngiil  52.  wlio  had  iiiff«n>d  repeulvdly  «-i[li  myncnrd  it  In, 
hyp«vf  t  iophii?vd   licari,    irregular   pulse,   uml   general   unajwiva,   rnT«r(^   llic   Joliua 

|[»|kkiii>i  Hoapital  in  Svplfnibrr.  1903. 

Ool.  24.  Fkrtlen  al  night.  IWc  pupU 
iat^ift  Ihaa  rijtht:  Imth  re-itn  ni>nnally. 
Nnv.  2.  Very  weiik.  Pulw  neuk  mid  irit^ru- 
lut.     Liver  Milurgrd, 

Xnv.  tV  M  12.30  P.M.  Ixfuii  to  complitin 
■i(  iro "prnl  discomfort  witli  numbnrwi  in  lpjB»; 
c(i[ii|>1niiir'il  tA  ficrvniiiintwi  and  rmltowiiMti. 
Al  12.45  P.M.  tlif  rvsllnnnpsn  [)«an«! 
v«ry  marked;  he  bcsan  lo  iitri)a-  mil  with 
hii.  hnnflu  and  to  Iry  iv  ictl  out  of  bpd.  H'an 
at  Ihin  liiiit  coiuvioUH  luid  able  lo  undrntarid 
qiirsiioD*.  ( Blond- iimuniro  curve  shown  In 
Fic.  101. j  N'u  aphaBia.  PupilB  equitl  and 
rlilutiKl.  Head  and  eym  drawn  to  ri|:fal  and 
rigid.  Thviv  wim  oome  twitcliinK  of  ruuBcIni 
of  both  ■niw  and  liandB.  KHlexm  of  rifcht 
arm  slightly  PXajQirralM.  Soon  liwanie  cya- 
imlic  Hiiil  vemeta  of  neck  stood  oul.  Be- 
cntiip  uneonrtcioim.  Henpiraiion  KtrrtoroitK. 
Blood-(ir*»iu  r«  270  mm.  I(k.  Aflpr 
400  C.e.  of  blood  hu)  beea  withdrawn  from  left  snn.  crnnonis  slowly  Bubsided.  nsplra- 
tion  bnoomins  '""  Klciioniiu  and  blood-prvwin'  fullintc  to  iSO  mm.  Itjc. 

BeooniN  conaniouii  after  cathetiTixulioii  al  7,30  P.M.  ^lill  picking  al  bedclotliM, 
which  TODtiiiued  tmlll  next  mominK.  Iln  wa*  tlieti  mcntnllr  dear  bj  11  a.m.  ami  pupila 
reacted  to  liRht. 

Nov.  6.  9  P.M.  Remained  elear  and  recalled  lialluciUiitionB  of  •prei'iouii  night, 
rraiixinK  them  ui  hulluri nations.     Bloo<l-pr«f«iin>  160. 

Had  no  further  otinck*  of  llii*  kind  ami  blood-[)ti»(ii\ir«  ivmained  below  190. 
Died  March  2S,  1!H}4.    Aulopny  «hoB-ed  chronic  myocnriiiti«  (licurl  1000  (!m.1,  chronic 
adlwsivc  pcricarditii,  cvrunar>-  •cleruiiB,  V(Ui>ne|Aran»,  M>c)  atono  in  rifcbt  kidnay.' 

<  It  in  jxMsilile  tlial  this  attftrk  may  ha^'«'  been  due  to  Imtuitory  cerebral  <Klein« 
like  that  di»crit>cd  by  il.  t^Ludiiiiii:  and  Jam«H  Itordley  (Subtemporal  DeronipnTiwion  in  a 
Cam  of  Chronic  Mc|>hrilii>  nith  I'm-mia;  with  EJipecittl  Coimidnatioii  of  the  Neurureliiial 
l«ak>n.  .Km.  i.  M.  Sc,  1908.  cxxxvi.  484). 


Fio.  Ifll. —  HIcHMl-prnvurr  cliart  tfhifwtiign  vn^ru- 
lar  cftMt  of  111*  ccrelir»l  1>P*. 


VASOMOTOR  CRISES. 
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(NTEHMITTENT    CLAUDICATION. 

This  condition  is  always  associated  with  eclcraste  of  the  femora], 
popliteal,  or  one  of  tlu>  other  ftrt«ru>a  of  the  leg  whieh  nrf>  iiMially  pipe-«t«m 
in  character.  Often  thv  atheromatous  chanf^x  arc  readily  demonstrable 
by  th«  X-ray.  Owin^  to  the  narrowed  lumen  of  the  arter^',  the  ainouyt 
of  biood  that  can  flow  through  it  ig  Itmitod, 
but  this  i«  Hufltci«nt  to  supply  the  niunrle  whon 
nt  rest.  During  slow  walking  thv  CO,  pro- 
duced by  the  muscle  and  the  oxygen  needed 
by  it  increase  greatly.  If  lh«  urt**riul  flow  in 
sufficient,  no  Hymptome  appear;  but  when 
rai)iil  walking  or  raiming  It*  l^fgun.  there  is  a 
sudden  increase  in  the  oxidation  in  the  muscle, 
anil,  (unce  the  blood  supply  cannot  keep  pace 
with  it,  asphyxia  of  both  the  muscle  and  i(« 
nerve  endings  seta  in.  accompanied  by  paralysis 
of  the  limb  and  often  iiiU-ni"*-  pain  nriKing  from 
stimulation  of  the  sensorj-  fibres  by  the  CO,. 
Th«  patient  i.s  compelled  to  halt.  During  the 
rest  the  CO,  produetion  falls,  and  the  slow  cir- 
culation is  able  to  carry  off  the  excess  and  to  supply  freah  oxygen  to  the 
tissues.  With  the  renewed  iM-ration,  function  reluni«.  The  patient  is  able 
to  walk  again  until  local  asphyxia  sets  in;  and.  since  this  will  bo  brought 
about  by  tho  same  amount  of  CO,  as  before,  his  walking  will  be  limited  to 
the  same  distance.    He  must  travel  in  stages.    {V\g.  162.) 


(ill.  162.  DlMinm  lu  iUiwlnta 
thn  *UtmtiAtifm  of  Ci'h  by  th^  htttod 
■n  normat  utd  fotprottc  &rl«ha». 
SoUd  lios  ludiolOT  <:x)i  (uriiiBti&n 
Jurinc  hklta  kAd  Hhilx  mil  king, 
Brekan  l>n«  tfpfimmui  iI,p  n|»dil>- 
al  COi  eUtnlnallnn.  *  inditmua  lb* 
dwra*  c4  OOi  aHuiauIatioD  *1  Hhieli 
pain  ••niflCimi*  tot  ia. 


Case  or  lNTK«ui-rrB.vr  CLAvniCAnoK. 

B.  E.,  carpenter,  aged  71,  eompliuiu  of  puin  in  riitlil  foot,  clrinlu  bc«r  and  wtunkey 
in  moderation,  smolcM  verj  litiJe,  and  ha*  alwny*  ttnva  healthy.  In  OctolKr  (oe  wim  rad 
■Bdnebed.  Fur  Ibe  pusl  tea  ut  fifle«ii  years  imtieul  has  bveii  »t> 
tBcked  t>y  iKivrre  pains  in  both  fr<^t,  caunint;  him  ta  Htop  tn  hia 
wntkx.  KiiMH  tiev»r  gave  «ii)-.  Ttie  Rltoclw  camp  on  oftrnest  ihiring  exertiw.  On 
examination,  thorax  ia  nnphv-nenuitoiu;  hcaii  sliglilly  eiiUtviyl  to  Wl.  Bli>witi£  iiystolie 
IDUraair  bfianl  av«r  the  (ricukiiiii  niva.  1>c«oiniiiK  mtiuicnl  nvrr  l.lie  ii[>ex,  well  heard  io  the 
Axillii.  but  (aiiiT  n[i<l  bluwiiije  i[i  ttie  putiiiuiiary  nnw.  where  Ihe  tutiond  aound  i*  accrriUiulMl. 
I^llMR  iili^rhtly  irrfciilHr.  tti^ht  nnMn\  nrntv  (clrrolic  than  left.  Blood-praeHiiiv  165  mm, 
Oiicral  reildcciiiiK  Irotn  tarmni\vt»l»i*a\  joinis  lo  Ihe  lom  vl  rurht  font,  whore  p  ii  I  n  a  - 
linn  i>l  dnrinli*  peilin  is  not  tcit.  Both  libiala  .irr  p.ilpnhlF,  but  piilsatlnn 
is  wgU  fell.     Led  loot  itnrmnl.  nrtiry  pubuiting  well,     Both  poplilOHls  iire  vny  •clerotic. 

Given  nitmKlyccrin  nu;.  I  <gr.  i^)  t.i.d..  ttllernuliiiK  wilb  noiliuRi  nitrite  0.2  Gtn. 
(tcr.  jil)  Lid.  lie  wiu  (omcwhat  imivoviKl  by  Irenlmenl.  hut  left  Ihe  hoepital  »  few 
JayM  Inter. 

Prognosis. — Since  the  claudication  is  ximply  part  of  the  general  arterio> 
ecleroMS,  the  prognosis  is  bad,  for  the  coronary  arteries,  aorta,  and  cerebral 
arteries  may  be  involved,  Homeiimes,  however,  the  arterial  change  is 
confined  to  the  limbs,  occurring  finiply  as  <legeneration  of  tlw  media  with 
atheroma,  exactly  &»  in  found  in  expenmenta)  adrvnalin  arterioscleroais. 
In  that  case  the  prognosis  as  to  life  i?.  of  course,  better. 
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HYPOT£M«l%'£    VAKUUOTOlt    CKIKCS. 

The  flo-ralled  "  hypotensive"  crieea  seem  to  bear  no  relation  to  arterio- 
sclerosis, but  rather  to  trauma,  action  of  toxic  substniiecs.  iiiid  perhaj)!* 
to  cutaneous  diaeasett.  They  are  in  the  main  a.-^ociateii  with  depression 
of  the  vasomotor  system  and  have  been  diBcuKscd  elsewhere.  The  one 
ciAidition  with  paroxysmal  depreswon  of  the  blood-pressure  which  may 
owe  its  origin  to  arterio^cleroMH  is  paroxysmal  laehycardiu  ($cc  page 
560). 

ANCIvinNEirUOSICS. 

Maurice  Raynaud  in  1S62  described  many  cases  of  this  group,  espe- 
cially of  the  condition  which  hears  hi;*  name.  He  cthowed  that  the  three 
phenomena  miniifestcd  in  these  conditions  are: 

1.  Local  liyncope,  i.e.,  blanching  from  absenee  or  diminutJon 
of  blood  in  the  arteries  of  the  part  affected; — Raynaud's  disease  a  spa.-*- 
modic  vasoconstriction.  This  ta  usually  symmetrical  in  its  distribution., 
affeeting  the  ends  of  the  cxtinnities,  i.e.,  toes',  hands  or  feet,  arms  or  legs. 
The  trouble  in  one  extremity  is  frequently  more  intense  than  in  the  other. 
Often  it  leads  to  fonnatioti  of  hulhe,  ulcerutlon,  and  to  synimetricat  gangrene 
(Kaynaud's  disease). 

2.  Local  asphyxia,  i.e.,  presence  of  a  venous  blood,  that  is  to 
say  of  a  blood  in-iuRiciently  oxygenated,  causing  bluene.w  of  the  part  (now 
designated  as  acrocyanosis)  with  a  distribution  corresponding  to  that  of 
Uayiiaud'^  diwase, 

3.  Loral  li  y  p  e  r  a  e  m  i  a ,  giving  rise  to  redness  (as  in  the  condi- 
tion termed  eiyihi-omelitlgia  by  Weir  Mitchell). 

Later  investigations  have  enabled  Cassircr  as  well  as  Barker  and 
Sladen  to  epitomi7.e  the  symptoms  of  vasomotor  disease  as  follows: 

Tlio  vasomotor  symptoms  include  (1)  liyperivmiii.  {'J)  syncope,  and  (3) 
asphyxia;  the  sensor)-.  (1)  pain,  (2)  hypera^sthesia,  (3)  aQ:esthesia,  (4) 
parajsthesia:  the  irojihic,  (1)  uleeration,  (2)  gangn^ne,  (3)  dystrophies 
of  the  skin  (Barker  and  Sladen).  They  affect  the  fingers  and  particularly 
the  toes.  Tlie  chief  tyites  of  di.-tease  are  acrocyanosis  (C'assirer),  erj-thro- 
melalgia  (Weir  Mitchell),  and  Raynaud's  disease. 

The  symptoms  may  be  arranged  ait  fallows  in  ascending  scale  (Uarker 
and  Sladen); 

1.  Acrocyunona. 

Viuoniciior  cymplom* — vrdouh  vinf^ation  bbJ    hjrpoiviBia  ia  finger*  unci 
IOCS  uith  c.vaiiutir';   MOAory  And  iTophic  iliiiuirbaaow  abstnt. 

2.  AcruiMiriKitheKin. 

.Xcrofyaaoatr—^cttaory  Bympionw  (pamslbesia),  ntimbiicv.  pniii.  nrnl  luigUng. 

3.  EryUiTomelalfcfa. 

Vasonialor — hjrpMicnua  (urtvnal).    Seumiry — pain, 

4.  Raynaud'*  diwwie  («JI  (lif  >ymp<oinM). 

VttMimoior — hj^pera-niiu.  syiirope.  and  asphyxia.    Sensory — pain.  atimtlwMa, 
ponMtheiiiB.    Trophic— gangicnc  u>d  iclerDdennn. 

As  might  be  expected,  there  are  many  cases  with  symptoms  inter- 
moiliutc  between  these  groups  and  nkany  transitions  from  one  to  the  other 
(Sachs). 


ANGEIONKUROSES. 
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PalholoRj. — Raynaud  realiwd  that  tho  guiigrcue  in  tlic  ditwnso  wlik-h 
^ihtAra  his  iiftiiic  (liffen'<l  from  nrdinary  ganjcrene  and  directed  his  first  inves- 
tTgatioufi  to  the  statti  of  the  arteries.  1I«  found  that,  though  the 
pulse  became  very  small  or  impalpable  during  the 
nttackfl  of  blltnching,  it  returned  tn  normal  volume 
between  attacks.  He  made  very  careful  pathological  etudies  of 
the  cxlromili*'!*  in  a  number  of  rascH,  and  frndinfi;  the  aneries  clear  ron- 
eluded  that  the  trouble  was  of  vasomotor  origin,  a  view  which  he  supported 
by  d«mon.st rating  lraii.Mtory  changcK  of  caliber  in  the  radial,  popliteal, 
and  retinal  arteries,  associated  with  the  attacks.  In  ucconlanoc  with  thcw 
fltiKiies  of  Raynaud  the  vasodihition  of  erythromelalgia  corresponds  to  a 
period  of  panilvHis  of  the  vjwocoiistrictor  nerves  (xynipathel ic  paralysiit) 
quite  similar  to  the  active  hypera-mia  which  Claude  Bernard  produced  in 
the  rabbit's  ear  by  cutting  the  i-ervical  sympathetic.  Just  such  a  local 
paralysis  of  the  vasomotorH  produced  by  the  overheating  of  a  hand  or  foot 
iiciuimbed  by  eohl  gives  rise  to  the  eondiiton  of  "ehilblaiim."  The  latter 
condition  is  always  associated  with  overheating  after  exposure  to  cold 
and  often  with  formation  of  blebs,  while  attacks  of  erj'thromelalgia  may 
occur  spontaneously  from  slight  emotional  or  nervous  disturbances  or  from 
slight  exposure  to  cold  without  overheating.  There  is  rarely  bleb  forma- 
tion. An  attack  of  clii!blfttn.-t  induced  by  overheating  may  thus  !>e  con- 
tinued in  apontaneouB  attacks  of  erythromelalgia. 

Raynau<l's  tiisease.  on  the  other  hand,  corresponds 
to  an  extreme  vasoeonst  riet  ion ,  like  that  produced 
in  ergotism.  Raynaud  himself  was  so  much  impresse<l  with  this 
similarity  that  he  made  searching  inquiries  in  all  his  eases  regarding  the 
character  of  r>-e  bread  taken,  and  conducted  an  extenave  series  of  experi- 
ments upon  ergotism  in  various  nnimnls.  He  wasforeeil  todi-tcard  the  ergot 
hypothesis  by  the  absence  of  any  obtainable  evidence  of  ergot  ingestion, 
but  the  parallelism  between  the  two  conditions  remains. 


CutK  OF  Mild  RAiXAtn'a  DiacAai!. 

A.  S..  a  tmiticH  nursr,  njcril  3(t.  una  nlwny*  hcnlttiy  until  ifac  nfcr  of  ninMMin,  wlicn 
during  licr  poriotl  of  IraiiiiiijE  ehc  ujui  curii|H'l1<><l  tti  have  a  omall  nvuriiin  cyni  ami  one 
ormry  renioveJ,  For  »oiuf  .vi^iim  >hv  BUltcrcd  cuiwidcmble  (niii  Iroin  inllit-sioiM.  no  ttiiit 
thrci;  ycnre  nRii  ihciw  ivrrc  Imikrn  up  by  a  hccoikI  i>|>efalii>ii.  Phc  Imrr  llic  ri|>crn1iou 
««l),  hut  iluriiuc  cuiivaltM-eiicc  tlir«e  «e«ks  \alvt  had  a  fiiintiiiK  vi^W.  tiucf  ulieii  she 
nulfi'nt  Truni  severe  piU|iilat>i>n.  Cur  Ibc  \ia*l  Iwoj-winiHhofiiui  fouml  Uml  in  foM  nvathrt 
bolh  hrr  hiuid*  nnil  (orcnnn*  bcromr  tibfoliilcli'  ubitr.  c«l<l,  nml  numb.  Thin  coniliiioti  is 
soon  rc>li«ved  by  rutibinit  or  by  liiyiiuj  iln'ni  (ri  a  btutii  of  Humi  naier.  but  in  Biillicii-nily 
•even:  to  |>rrv«it  brr  Imni  iiccppling  a  very  dmirnlik-  ii|>|ioiiit4»cnt  in  a  cotilcr  rliin-itc. 

nciwwiiHtinclinllie  ["Slienr  twrn*  [icrffcily  hcaUhy,  ha» a  ROod  color.  All  itieurierieB 
arv  Buh.  'tbey  ofuMun  li>  br  ut  iiomial  culllx^r  uiid  jiMlisiilv  iiunnully.  Thtr  lirarl  in  iionnal 
in  *uc  Init  movm  7  cjn.  friHi)  Irfl  to  ri^ht  .ti  the  )Kilicnt.  tiinw  from  oiu^  utile  !■>  ibc  olbor. 
Thp  rtvht  ki'iiicy  ic  aW  {iut|:>tibk-  uikI  veijr  movable.  The  rtm  of  Ute  abiJuni^'ii  uii't  ibe 
liinjc*  iitv  clear.  The  blaneliitiK  of  Ihe  buoili  oDcitra  ksw  frpqiieutly  mid  lou  inteitsely  whrn 
the  patient'*  health  lo  koihI,  hul  it  ncciin  miicb  mote  frnt<K^''y  when  the  paiicnl  iHCXCiTe'l. 

Nilritcs.  bodiiduiiiia.  dijEilnlix.  bnnriiideH,  Hml  «  larffe  Dumtier  of  cardiuc  slimulaiila 
have  beai  tried  liy  Ifac  {lallcnt  nitfaoul  marked  eOeci. 
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TlIHOMHOAXGniS    OBLITICUANS. 

In  recent  yearn  Weisa  antl  v.  WiniWRrt«r,  and  eapeoialiy  L.  Buerger, 
liavc  <li»crjvcR-il  it  group  of  ctu^-a  in  which  symptoms  at  timrv  :amulatjng 
those  of  the  vasomotor  tiophoneorosea  are  i>roduee<i  by  complete  occlu- 
sion of  the  srttfries  or  veins  with  ^pontaiivou.t  throniboRis  (throiiiboiui(iiti.s 
or  thrombophle bills  obliterans).  In  such  easea  the  !arp;est  arteiy"  »"'' 
Mimi-tiincs  both  iirti^ry  luni  vein  Iwcomc  owlutk-il  by  a  thi-omboiic  proresw 
of  considerable  extent.  After  a  short  time  the  freah  red  thrombi  within 
the  veaseis  undergo  organtitntion,  uaunlly  with  pennaiient  obhleration  of 
ttie  lumDn  by  white  fibrous  tissue.  There  is  no  proliferation  of  new  eliwtic 
fibres  enrrcaphiiiK  on  the  lumen  as  t*  the  enM-  in  u  r  t  e  r  i  o  a  r  !  e  r  o  a  i  s 
(Kg.  163),  though  a.  few  elastic  hhrcs  are  found  in  the  newly  formed  blood- 
vessels. 

A  n 


Fio.  IKl. — Tlir(iiiili>»i«ii4>  •■l.lii.crana  'A^  and  «ndiirtintl(  ablilprani  lUi.  lAfirr  Kuprcer.)  Tti* 
#l]bili(i  fitirmi  LaijiinnI  hliLcki  ftrrutiHirit  ffum  ilm  otji»uU«i1  tbrvuibui  iu  A  but  pr»«it  lu  }Atx^  imriibtir*  in 
Ih(  ■naiicvclr-nDUe  Itnim  K. 

Thia  waa  the  rondilion  first  aouKht  for  by  Raynaud  lo  explain  the 
orii^n  of  aymnielrii-iil  giuigrciie,  and  dcfcrilnnl  by  him  under  the  head  of 
aenile  K^^iKrene.  In  Huerper's  experienee  of  over  70  rases,  however,  it  is 
most  frctjucnt  in  Rus-iiati  and  Poli.th  ni:»lc  Ht'bn.'w.-<  Ix'twcen  twenty  and 
thirty-five  or  forty,  and  hence  in  usually  a  "presenile"  gangrene.  In 
ituch  cnsvit  the  local  aynco)>e  and  ulnerntton  arp  due  to  arterial  occluaion. 
The  red  bluMh  is  due  to  coniiJcnsatory  capillary  dilatation  (termed  eryth- 
mmclia  by  Huerger.  in  contrast  to  erythromelalKia).  Cyanoaia  of  the  limb 
occurs  when  the  venous  circulation  is  ulowcd  from  any  cause. 

The  sensory  disturbances  found  in  the  trophoneuroeea  are  aUo  found 
in  thromboBnii;iti.-<  obliterana. 

The  clinical  picture  produced  by  thromboan^tis  obliterans  is  some- 
times Mt  srmilar  to  that  of  Raynaud's  ili.iease  (sjmsmmlic  vaanconstriction) 
that  Buerger  has  found  some  undoubted  cases  of  the  former  condition 
reported  in  the  literature  aa  cases  of  the  latter. 

Differ GFidniion  bciwccn  TfiromboniiKiil^  Obtli«rant  and  AoBcioncurow*. — Or.  Itiicnicr 

has  uifumiril  IliL'  wnlvr  llmt  lie  timls  the  fulliiuitiir  iniiiit?  iiBcf ill  Utr  dtitirul  itiirrrciilinliun: 
1.  Tbrrt- in  iiluDj-s  ul  Inul  on  t^   vomvl    nliU-b    ri-niain>   {ir  r  in  n  n  o  n  t  I  y 
pulselesH,    wltile  in  Raynaud's  di»caM  ihe  pubvAOoii  ntliimn  to  itoraMl. 
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S.  I  n  I  ormi  tt«n  t  claudication  i*  pitM^nt  in  tnoat  of  the  rima. 

',i.  Unually  oiiH  limb  JH  uCrcctfrd  &  coti«ide»ble  time  before  the  other,  and 
thn  diNcnsc^  Ukiiiilly  nttnck*  Uic  lunrr  rxttcntjtiis. 

4.  There  itrv  exucerliuiioiis,  bill  I  hey  cnni«'  on  ftnd  Btihtiidc  rather 
e Did  11  Ally  luid  uf«  nol  paroxyiowl  like  Itayuuud'a  ditnu<F. 

A.  limltfi  whiclt  nre  k<«I  (eryihromnlia)  or  blue  in  the  dtipaulent  poMlion  lieconii> 
blanche  it   and   inch  acinic   when  «ievBt«<d. 

II.  Uijpatiiw  phlrbilio  in  not  infrFf|Ucntl>-  aJBucinlnl  v-ii)i  tlinmilK)uiixiti«  oblllcniiv, 

r,  He  htu  nei-ii  over  70  cumw  in  Rtimian  nnd  i'i!li*li  male  iU-hivmi,  but  never  Jn  » 
female.    ItaytiiiiKl's  diicnoc  occun  mure  uflrii  in  fciiiulen. 

N.  Oii«et   ill  u«iially|[r»dual,  while  ii  »  oudden  in  [tn/naud't  tlimue. 

0.  The  cireiilultiry  plieiioaiMia  nrv  for  Ihe  nui'I  part  ni>l  of  "VMomolor"  nri([in, 
but  arc  duo  lo  ocrluvion  of  vc>=*el».    They  llieicforc  beiir  the  hIiuqii  of  pcrmuiicncy. 

NevertJieleRH,  Dr.  BiierRCr  has  fouml  a  number  of  rases  in  which  the 
clinirnl    <!ilTtfrenlinlion  from   Rftyii«ud'«  diseaae  was  vory  diflicult.     Dr. 
Bemnrii  Saclia,  on  the  other  band,  believc«  ihut  tlw  vjiKomolor  ni>uitiH(!8 
■nunife.it  iheniBt-lvcs  in  cli^ciiKod  Iilood- vessels  as  well  aa  in  healthy  ones,.i 
and  that  the  pathologira)  diagnosis  of  rmiurtvntitf  or  titroniboangitis  does] 
not  exclude  th«  clinical  diag- 
noNM    of     vr>' thro  melalgia    or 
Hayoaud'H  disea-w.     Indeed  it 
19   r<'Bilily  I'oticcivable    that 
tliromboHiii  should  occur  more 
readily  in  somewhat  discaacil 
arteries  than  in  normal  ones. 
Kven  Dr.  Ilucrgt-r  has  found 
some   intimal   changes   in   hJa 
cases.     Va-soconKlriclion   may 
olao  favor  thromboEie.     More- 
over vasoconstriction,  nrleriul 
di.tcaw,  and  the  formation  of 
agglutinative  thrombi  may,  as 
is  seen  in  orfcoi  poisoning,  all 
be  produced  by  the  action  of  a 
single  toxic  agcat. 

Cask  op  THRouBOANOms 
Uui.iTetumi. 

The  following  Is  Ihc  history  of 
a  case  which,  ibuugh  at  (lie  tinic 
din^ined  oM  Raynaud '■>  di«-njw  and 
manifettinx  many  bynipiuiiis  of  (he 
latter,  ia  the  ligiiit  of  iluereer'ii  in- 
vvatiKntionii  apprani  to  be  one  of 
tbramboanjtitiii  oblitenuui. 

U.  t'..  tailor,  nfccd  32,  admitted  April  H,  IOCS,  complaining  of  tore  toea  and 
*ore  flnKerH.  Had  Tbeuinulinm  at  12  yrar*;  athciwiMi  ««ll.  Smokaa  l«n  cijcatrttra 
daily.  In  DMcinber,  lSd9.  cold  brsan  (o  cniiHC  a  burn  in k  Knaation  in  N|t  t««  of 
right  (not.  tn  Mnn-h,  1!>00.  pus  nillected  under  the  buse  of  nail.  The  nail  waa 
removed  .  and  (our  muiitlia  bter  the  entire  toe.  Wound  did  not  hcsl  n-etl.  Ader  lhi«, 
liuglinK  in  olbnr  tnnii  when  out  r>f  doora,  nc^v-r  when  iodooni.  In  April, 
l!Kl?,  Uie  fing«r?  and  Ihuinb  nt  the  riithl  hiuul  bcRun  to  (in^lo  and  become  pain(ul,  njirl  a 
liKle  Uler  on  tliaw  o(  the  lc(t  hand.  In  January,  190-1.  the  left  bin  t  o  o  bo^n  to  beconM 
SnuKrcnous. 


Pm,  IIM.— II I  rtriof  4  inusnl  with  l}ir«nb». 

■Dit'ii  oblttenuii.  iliuvmn  (•ukiwiuiu  ulrm  aiul  (he 
ftCUftrp*  of  aiuputaUal  Uitm^  Th*  nrrami  p«Al  ui  ih^  ^vn- 
gnninu  uloar*. 
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Phyiticial  fXAmioalion  on  entrance,  nc^tivc  rx(ippt  for  the  cxintmitiM.  Doth 
haiiilH  urv  [luHhuil.  iiol  blut<.  nul  (enil«'r,  but  there  is  sotiiH  ik-funnutiou  o(  the 
Ncond  jihnlanx  of  the  nuildli;  lingera.  Kigbl  l>ig  toe  niiwingi  iilougtu  Ix^tnvoii  ihUd  nml 
fourth  digitH.     Left  g,K&t  too  nL«i«tic;   t<iiul«muM  and  \iAin  i>v»r   lioth  tinit  tiietatnn^s. 

Fatieut  caio|ikiiis  uC  {luruxyamB  of  iiitciuw  puiii  during  l\\c  night.  liuitiDC 
fiv)  to  t^n  miTiiit<v>.  DlrvnlJun  of  tlin  limb,  wnrm  drrwinKn,  iiiamih^,  vrrp  a.l  wiihoiit 
effect.  Cuiiititlun  became  wuree  in  eF'ilv  uf  but  HeCI,  cuiiipriMBes,  clc,  luid  ibi-  Ipfl  grvut 
toe  knd  to  be  removed.  The  ilumi)  did  not  hcid  for  «ct-ernl  monlhit.  There 
was  nevnr  jiulfation  in  either  popliteal;  vary  litile  in  either 
f  euioral .     Putieut  diwharKiivl  iti  February.  HMM,  uiiiiutiruviil. 

During  thin  tiine  blowi  count:  red  bhrnd-coqiunoli*  A. 000.000- .'i.AIXI.QOU.  llirnio- 
globln  100  i*r  cent.     Urinp  nomiiil-     Itltiod-pre-Mun!  100  lo  130  nini.  Hg.     I'uba-  80. 

The  fi»lIowiii)f  hi.-ftorj'  re[ire.seni.ii  a  mon>  lypicjil  caae  of  thrctmlioon- 

gilis  obliterans  (quoted  from  Buerger). 

M.  K..  14  yi'itrs,  KuBHiuii  Hebrow.  futbtr  of  three  liealtliy  childn'n,  wim  udmitled  to 
Mt,  Sinai  llosjiitiil  on  Drt^nmbnr  .\  lEIOS.  HU  limlu  nr^vci  Iroiiblrd  him  until  .ibout  a  ycnr 
a;{i),  wbi'u  he  [fit  th(^  preiic<iice  uf  under  aputa  on  the  iunvmldeuf  the  ri^bt  foul.  Houu  ulh^r 
hard  "luni|iB"  nnd  "curdfl"  spjieurvd;  (oiiie  of  ibcw  iii  the  neighlmrbood  of  the  aiikle, 
olhurs  lusher  ujiou  ihe  led.  Aftr^r  I  wo  nmntlw  thiwdiMip|#aretl,  only  loieeuraftera  very 
ehorl  intcrvHl.  Sinet-  tlieu  he  had  neier  been  iilisolultly  fn*  from  peculiur  "pninful  ipota," 
Olid  now,  on  admiwion.  be  xtill  biw  signs  of  some  of  iheni.  About  ihivc  monOui  after  the 
OiiMt  of  theee  ayniptoiiin  be  experienced  pain  in  llie  bi^  loe,  eiipeciully  on  ualking.  Tlu» 
has  become  t[n>'l'iall.V  wonie.  no  that  he  hiiM  liet'ti  unable  to  net  about  properly  for  abiiMl 
two  inontliB-  Of  lale  be  haa  often  hail  eranj)*)  in  the  calf  and  inslvp  of  the  right  leg  after 
mdkiiiiE  for  n  abort  ilixtancv.  His  chief  coniplitiiit,  liowever,  u  the  painful  con<lition  of  the 
inner  aide  of  hJa  rij;ht  lejc. 

Pbyxicnl  exwniimtiuii  showed  evideuc«t  of  cirfululorj-  dinturbunce  in  the  riulil  lower 
e:(trcmiiy.  Both  the  dor8aIi»i  |>e'lie  artery  and  the  posterior  tibial  were  pukeleiu.  nlibougb 
pulsation  of  tmlb  the  femonvl  and  [loaterior  tibial  «rtery  could  he  eiwily  delecte<i. 

Over  the  inner  bor<ler  of  the  riitht  foot  llicre  is  a  i«»l  ntrrak  about  one-balf  inoh  In 
length.  This  comwimnda  lo  u  lender  indurated  ruuss  which  thiiw  out  niid  in  lout  an  it  ia 
truireil  upwtvril,  A  ahort  dialnnee  fielow  [ho  middle  of  the  Ice  'he  upjicr  cml  of  a  hard  cord 
can  t>c  palpated-  Thia  extenilx  down  l>ehiriil  the  bonier  of  the  libiu  for  niorv  than  two 
bichoa,  in  »dbcrr--nt  to  the  akin,  aoinewhal  noihil.'itcd,  and  marks  the  centre  of  nn  urea  of 
by  perse  naitii-e.  Bwolleti.  turgid  akin.  There  am  no  troj'liie  diatiirbanees.  Ohi^Turtis : 
Ihr-nmboanjUi'i  an<l  tkrombophMtitin  of  the  inlernal  »aphcjuj\u  anri  mime  of  ila  tribiilariea. 

On  necember  I'>.  lfK)S.  a  jxirlion  of  the  thrombosed  saphenous  wa«  remored  for 
pathological  ex umi tuition. 

On  Ilcfiember  2il,  IBOS.  the  jibynicnl  cxnininntion  wati  recorded  aa  followa:  In  the 
horizontal  position,  the  riuht  foot  ha«  a  lijjhl  shade  of  red;  this  !»  njo»t  niarkeit  o»-er  the 
liijT  toe  nn<i  fiidea  olT  townrdi  the  mikie.  In  the  u-eb  lieiweeii  the  thirtl  and  fourth  tOM 
there  tx  a  HUjiorfici.il  tileer.  On  the  inner  side  of  the  foot  almost  tn'o  inches  from  the  InteiiMl 
mallcolua  there  in  a  hanJ,  eonl'llke  noibile  uliich  In  adben'ot  Co  the  skin.  Itehinil  the  llbJA 
there  is  the  Ncnr  left  aftitr  mmovAl  of  u  portion  of  the  wiphenoiia  I'vin.  The  sapbenotla  can 
no  longer  be  felt. 

On  elet-ation  of  the  foot  blanelung  setii  tn  rapidly  and  pain  boconiea  intntuw.  The 
jiendcnt  fool  turns  very  red  (marknl  etiThmmelin)- 

Fim-rnKn  Co uaaE.— February  15.  1009,  the  pain  in  tlie  foot  ha*  been  ^tettins  atcadtly 
morae.  and  Ihe  fourth  toe  ia  beginning  lo  turn  hlnek.  On  the  2:td  of  February  itmptJation 
ai  Um  knee  wna  done,  at  tbf  requeel  of  the  patient,  for  early  giuigrene  of  tlie  fourth  toe. 


TRE.*TMENT. 


In  thtt  light  of  Bii«rp>r's  patholngit^al  ntudic?.  treatment  should  be 

direoled  toward  keepinR  up  a  rapid  circulation  through  the  part  and  dimin- 

Jshing  the  tendoney  to  roaB;iiIate.    To  bring  about  the  former  the  vasodilator 

lnig!4.  especially  the  nitrites,  should  be  freely  used,  but  most  of  all  the 
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mechanicul  mcthodn  of  inducing  art«riAl  hypenemia, — hot  poultices, 
musLanl  foot  or  hand  baths,  or  the  Bicr'fi  hyperamia  by  suction  in  racuo 
(not  Bier's  Mtjigiuilioii  liyix-ra-iiiia).  ICxsnngui nation  of  the  arm  or  leg 
with  the  Ksmarch  baiidftgc.  which  has  l>e(fn  iidvocalcd  by  aome  writers, 
has  givKii  but  liitlo  rlinicai  encourageniejit ;  and  in  the  light  of  the  recent 
pathological  studies  aeenis  to  be  the  worst  po&iibU!  procedure,  WDoe  it 
provukvit  the  fita^ation  it  intends  to  cure,  at  least  long  enough  to  induce 
further  thrombosis. 

It  i»  poKiible  that  the  adminiEtration  of  sodium  citrate  by  mouth,  in 
doses  suffirivnt  tu  :<law  the  coagulation  time  of  the  blood,  inifcht  aid  in 
diminishing  the  tendency  to  intravascular  coagulation,  but,  since  the  fibrin- 
ferment  i.s  .-oipplied  on  the  spot  from  the  cells  of  the  intima,  it  is  probable 
that  this  would  not  be  of  much  iivuil. 

To  keep  up  arterial  hypeia-nua  until  the  thromboangitts  has  been 
repaired  is  the  only  hope  in  lhora|jy. 

From  the  time  of  Raynaud  to  the  present  excellent  results  have  been 
reported  from  the  use  of  warm  (but  not  too  hot)  poultices. 
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SCI.EROSIS  OF  THE  CORONARY   ARTERIES,  AND  ANGINA 

PECTORIS. 

PH"i-S!OLO(JY  OF  THE  CORONARY  CTROnJmON. 

The.  ettrotmry  aitorie*  have  utniAlIy  b«)rn  conniJcred  to  l><>  lerminal  mrt«HH  in  the 
MOM  of  r/>hnhplni;  tlinl  i»,  ihat  Iheir  l>nLnc)i«f>  (ii<l  nut  anaaloinoMe  with  OQu  anolber  iiulli- 
cimtly  to  iiittiiitaiii  nil  ud(>iiuul«  circiiliition.  uii'l  iiiFarctiuii  fallows  thnr  occtusioo.  "niU 
U  CQRMit  undtr  inii'>t  clinjciil  oondilioni;  and  Porter  hw.  found  tix  peri  men  laJly  that  tho 
[iifan^tlon  i«  pmporlional  lo  ihosiipof  thp  litnili?il  bmnch.  Ill  niaiiycnites  lii^lIuDof  scoru- 
imry  givea  Tine  to  GbitlUiry  cuii  tract  ion  i  anil  nuddeii  iteuth  (Porli-r.  Ma({r»lii  nnd  KcnniHly, 
Krnncckcr);  in  olbent  death  may  follow  within  a  Sew  miniilM  (rohiihrim  nnd  v.  ^hiilLhoM- 
R«chberK)i  within  an  hour  {P-Jiiium),  or  the  animal  niuy  Live  H-vctuJ  utvlm  or  aiore 
(Baumgftrt«u)  if  the  opctulian  a  doiw  Mcjiticftitj.    Ueuth  t-vcu  ibeii  ofirn  oocur*  ■uddcniy. 


^f^i 


iif^WV^  /||/v.«%wih/yi  ^v 


Fia.  lU. — EKait  o(  lig«uan  nf  >  l&ntp  niraiiiiryutarTupoB  the  blonl-pmmrr.    (Alter  Cahnhnin  kod  V> 
liobulUieift-UsclibcfX.}    Conmrniy  krtcry  Ucaud  *(  a. 

Olnribuilaii  of  the  Coronafy  Artcrlcx. —  Walter  Boumgnrtcn  in  Porter'*  I&bormto^ 
waaabk  lu  Maatv  l)u-  \'ur>>>ii"  coronary  hrancbw  ot  cats  and  dojEs  under  aaeptic  precau- 
tion* and  produced  iiifurctn  in  llit-  t.'urrwt>ondiriic  amu  of  tbe  inyoctLhlitun.  Ue  found 
the  follonint;  cffiyiM  by  lijtaiiiiK  the  vnrioiw  br.anchca: 

Kamuii  desceiid«il8  :  Anterior  w.ill  of  left  ventricle,  an1«rior  papillary  iDlii^ 
ele,  left  half  of  tlio  (Jiickneai  of  tliv  inti^rr't utricular  wptuiii. 

Rarnuk  circ  urn  flex  iin:  Piwtpriar  w.tll  of  left  ventricle.  iip>x,  jioctcnor  pofttl- 
tury  mtuclH,  a  certain  uxtcnt  of  Ihe  ni-bt  ventricle,  potrlcrior  wall  of  left  atriutn,  |NMt«vior 
third  of  the  Hfplum. 

Ram  UK  Hcpli:  Thin  I*  (civcn  off  in  tha  dofC  ttnar  the  oriiiift  of  thn  mmun  dnitron- 
deiH  or  independently  of  il.  LijcHlun)  produow  a  trUugulAr  infarotioD  with  the  apex  of  the 
irianRip  towAfib  the  Uitature. 

Kigtii  coronary:  (Jmalrr  |iart  of  rtdht  ventricle,  po«t*rior  porllon  of  tba 
appotidix  atrii.     (The  sniaUur  bnuicbm  of  tlM  alriu  ar«  not  catiifht  in  Ihe  lipttiire.) 

PauniKartcn  alw>  excised  the  aoicmio  area  and  pctfusd  it  vith  <leSbriniite<I  blood, 
Uid  found  tliit  region  vat  able  to  reHume  contraction*  when  the  dr- 
culnlion  «ai  renewed  nitliin  dx  to  eleven  liotln  after  the  ar1«ry  hml  been  lieulvd.  Tbn 
reij^on  of  the  e«nt^«  '^  (he  infarct  Intt  it*  contractility  before  that  nrar  the  periphery, 
indicating  tlut  ii  certain  ileKive  of  collateral  circMUtiun,  p«rhap«  tluoiiith  l)ie  vewcbi  of 
TbebMua,  had  taken  plnciv  "nii*  mirk  Fxplaim  nhy  it  i*  tliat  a  cerliun  lime  ctapnid 
between  tlie  otMlruclion  of  the  art«ry  and  tbc  tuddcn  ocwation  of  beat  in  the  cxp*<j- 
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menu  of  Patium  hikI  of  Cohnhoim  anil  v.  Scliullhrw^-Itechlirric.  The  (rcaler  nuinbef  of 
BauinKnrUMrM  doga  uiul  cats  flurviv«tl  (he  «|iiTaliuii  w^'ll  iiiiil  eIiowi-O  no  vliar^-v  Lii  Iwiirt 
action  beyonit  »  (miwitAry  ntrhytluni.i  Iwiinf;  tncnty-faur  to  thirty-aix  hoiin-.  Thfi 
M>ij[iil>  were  tiomml  in  ewri,' ivti(M>cl  and  [MHAfM^cl  nn  tiixluc  valviiljir  iiuullty. 
Only  two  iknimaLi  jJiowiii  idini"  "f  lutldi^i  cunJiac  ftulunt.  one  tlyiug  in  ihr  niid«t 
of  violent  exertion  »nd  thr  other  ntxm  >.hr:t  i1,  f^xsclly  a«  occur*  in  man  i/ne 
po«p2»4). 

Ilintch  and  Hpnlt^holx  found  thnt,  thotifih  infarcts  nrm  prnduivd  tiy  lixalinn  of  ihe 
ouronnr}'  urlpr>'.  the  infarcls  weru  mnulkT  than  Itip  urtu  siipi'lit-il  !tllaIumi(^:llty  by  the 
artory,  and  thnrc  wn*  a  not  inpiinniilc'riiblc?  iimoiuil  iif  unn«lorin»i«.  csjipcinliy  l«(w<icn  the 
bmnelMui  nn«r  the  Hurfarr>  of  the  heart./  Tn  manChiari  h»»  Cnunil  riirii|.]fiii.'  ix'cIiiBwn  vt 
the  right  p(Htinur>'  attpry  mthuiil  infurctiou.  aiid  I'ujei'tistvthrT  hun  lijrnffd  tJial  arU-ry 
in  on  o|>erntion  irjthoiil  rvil  miult.  Thnip  ant  (hr  main  f:icl*  rvganlini;  (ho  rfimnary  cinui- 
lotjon  wliich  thniiv  light  upon  the  clinical  coudittooc  uLticrvnl. 

Prntl  hs8  shon-n  that  the  excised  msmmalian  heart  can  be  nuunshoti 
through  th<'  veins  of  ThclK-sivis  HuRieiently  to  rnrry  o»t  forcibli-  conlnw- 
tions  for  a  cotiaiilerabic  tinic,  though  this  probably  k  not  the  case  in  the 
Living  nninml. 

It  ban  lonjc  bpcn  a  matter  of  dnhaUt  whether    the    heart    mtmclo    waa 
nouriahe<l  with  blood  diirinit  lht.<  *y«rolic  or  during  the  dias- 
tolic period:   the  earliiwl  conlfntion  being  that  of  Kcaruinucci  ( I8.S9)  that  Ibe  coro- 
nary veawla  are  sqiircxfid  ompty  hy  thr  contraction  of  the  heart  mukclc-libnw  during  iiy«lote 
and  Gil  from  the  liir^T  and  niur«  superficial  coronary  vmacls  during  diaatole.    After  a  long 
contmvcnir,  during  which  Itabalnl  rihowed  thai  the  curve  of  coronary*  btooiUpresKUrc  nnd  . 
apparently  also  ibe  curve  nf  1)]od<1  velocity  wr^re  exactly  niinilnr  lo  ihc  curve  in  the  aurtaJ 
the   nucatioii  v-aa  definitely  settled   upon  the  excised   lieurt   by   Pbrtw   luid  lii»  pupiki' 
in  favor  of  the  old  view  of  Kcamniucci.    They  oiao  found  that  the  blood  in  the  CoronatT 
vdna  ih  H|uec«Nl  out  in  diastole. 

The  existence  of  vajtomotor  nerves  for  the  coronaritvt  has  been  proved 
by  Mjias.*,  who  foiiml  that  the  va^iis  everted  a  vasoconstrictor,  the  accel- 
erator a  vasodilator  notion  upon  thcsir  veawOs, 

Thia  <tiui  eunCirtned  by  O.  LanfccndorfT  and  Wiici:er«,  who  fotind  aUo  that  adtvnulin 
exnMd  a  vanndilalor  action  upun  tlie  coruniiry  nrleri«  of  the  exc-seU  heart  lti«trsd  of  it» 
lunial  vaaiJOotuilrielor  action,  IVith  Wigit^ni  and  fi,  S.  Bond  havp  found  thai  the  outlkiw 
through  the  wirooary  vein*  of  tlie  dog'n  beail  in  aitu  is  increaseil  by  I  be  ndniininl  ration 
of  udreiialin.  Bond  in^'^vtixatcd  the  nlTccts  of  a  larf^  ntiuilxr  of  other  ilriiKii  aj>  n>ell,  and 
(oiuid  that  the  corunury  outflow  always  foliunr>l  ihe  curve  of  m-ncral  blood-prmmre:  •» 
that,  under  the  expnrimenlal  conditions,  he  iviw  unable  to  <leTn(iD«lratc  any  »pcrilie  action 
upon  the  coronary'  vctucls.  even  from  duiiea  fiir  lar)n>r  than  would  l>e  adnilniiitered  in  tlicrn- 
pcutict.  Itowevrr.  the  operation  if  m  itevcrc  that  the  animal*  are  alivaya  in  jtrofound 
shock. 

Ida  Hyde  in  Porter'n  loliorolory  found  that  Ihe  coniDary  blood  flow  wan  diauniahed 
by  distention  of  the  heart,  a  fact  which  may  account  for  the  wealccr  contraction  of  ovor- 
dihilod  bearU. 

SCLEROSIS   or  TH£   OOIWNAHY    ARrKIU£8.  I 

PATUOLOCICAI.   ANATOMY. 

While  the  stclerosis  of  the  coronary  arteries  does  not  differ  in  it~i  pathol- 
ogy from  the  iwIiTowis  of  arteries  clecwhere,  nevertheless  the  action  upon 
the  heart  pves  rise  to  clinical  and  to  secondarj'  pathological  conditions 
which  are  quite  difTereiii  from  those  of  general  arteriosderosis,  and  which 
therefore  deserve  special  consideration. 
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Another  important  conililion  which  u  vct^-  common  is  nrteriuHrtc- 
rotic  or  atheromatous  rhange  arising  in  the  mrta  with  or  without  asflociated 
involvement  of  the  cDroimrit'!!  lhcni!*Ivci«.  but  .-(iixT-nilin^  »o  tis  to  involve 
the  mouths  of  the  coronaries  as  thpy  arise  from  the  aorta,  and  strangu- 
lating these  vessels  as  they  pass  thrmigh  the  aortic  wall  (sec  Vijc.  166). 
This  hax  tho  same  pffpct  as  a  mt'ttil  band  coiiatricting  an  artery  would  have; 
namely,  of  diminishing  the  blood-prcHswre  and  the  velocity  of  tinw  in  Ihe 
artorj'  beyond  it,  of  allowing  the  walls  of  the  artery  to  contract  down  and 
hence  of  producing  a  further  permanent  secondary  narrowing  of  the  lumen, 
with  progrewive  diminution  in  the  blood  supply  to  the  part  (Haktett). 
The  course  of  the  artcr>'  may  show  patches  of  hardening  with  indentations 
ntid  widenings,  collnr-iike  constrictions,  or  uniform  widi-ningsi;  ur,  on  ihe 
other  hand,  the  arteries  may  be  couvcrled  into  uniform  tubes  whose  walla 

may  give  the  sensation  of  nihher 
tubes  on  the  one  hand  (uniform 
fibrous  scleratis),  or  of  absolute 
pipe-BtemH  (complete  calcification) 
on  the  other.  This  condition  is,  of 
course,  particularly  common  in 
arteriosclerosis  afTeciing  the  base 
of  Uie  aortu  and  in  tite  arli-rio- 


IfMt  ihc  mtlrc  (pwlmm .     It,  Tli»  wUfirtip  rammrj  anvry,  nni>tii  hr<iu(l>t  el{"»ii  ■  wif»  lam  ti»»i>  pnuxl 
Ihruuc^i  tU*  mouili  uf  ilie  roriHiAry  briery, 

sclerotic  form  of  aortic  inMufTicicncy,  and  may  account  for  many  of  the 
symptoms  to  be  discussed  later  (see  page  2K4). 

Since  the  heart  muscle  reiiuires  much  more  blood  when  it  is  beating 
forcibly  and  rapidly  than  when  it  iv  beating  slowly  and  quietly,  it  is  easily 
«een  that  this  collateral  circulation  may  be  sometimes  ade<,]uate  and  some- 
times not.  Also,  since  in  diffcront  individuals  of  the  Rame  species  there  are 
variations  both  in  the  structure  and  dispoaition  of  the  minute  arteries  and 
in  the  needs  of  rhe  muscle-fdm's  for  nouri-thmenl,  it  is  but  natural  that  the 
resultfl  of  coronaiy  diaeuse  should  vary  greatly. 


CUNtCM.   M.^N'IPBSTATIONS. 


The  clinical  pictures  associated  «ith  coronar\'  .tclerosis  are  characl«r- 
ixed  by  eomc  or  all  of  the  following  features:  p  a  i  u  over  the  precordiuni 
or  down  the  arms,  feelings  of  suffocation  or  of  impending  death, 
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paroxyBma  of  most  inteniw  dyspnoea  with  palpiliition,  enkrgement 
uud  pulsutioii  of  the  Uvfr.  fEPiioral  n-eakoetia,  sudden  death. 

A  considerable  gra<ie  of  art«rio8ckTOsi:t  may  be  piVMeni  in  both  young 
and  old  in<lividunl»  without  giving  any  8>'mptom8  whatever,  an  shown  in 
the  case  of  J.  L.  (pafie  487).  Another  example  of  this  waa  a  colored  boy 
under  ihp  writer's  care  who  nfti-r  very  vigorous  Ufe  died  at  the  ajte  of  nine- 
teen in  the  fifth  week  of  typhoid  fever.  Neither  l>efore  nor  during  the  fever 
had  he  had  any  rardiae  symptoms.  However,  liij  corooory  arterica  wete^ 
found  to  be  very  sclerotic. 

Sudden  Death. — Sudden  death  i^  frefpiently  the  Rrst  manifesta- 
tion of  the  eondilioti,  and  cx!ini|)k-M  are  ahiiosi  daily  in  the  newspsju'r*  of 
persons,  usually  men  past  middle  life,  who  drop  dead  without  warning  and 
with  no  previous  iUne.ts,  due  to  .fuddeti  thrunihosi»  of  the  sclerotic  eoro- 
n»Ty  arteries,  or  perhaps  merely  to  the  fact  that,  though  the  sclerotic 
process  has  been  going  on  gradually,  the  instant  has  pa.'irtwl  at  which  the 
canlinc-  nutrition  iMi-ome.i  in.iufTK-irnt  and  ischa-mia  sets  in  with  sudden 
functional  insufHciency.  just  ae  occurs  in  the  leg  in  intermittent  claudica- 
tion. This  nui.il  be  the  rase  in  many  hearts  in  which  no  actual  throuibosiii 
oremboUsm  can  be  found  post  niortem. 

Parox)'sms  of  dyspncca  such  a»  tho^  <lescril)ed  on  page  I4S,  the  so- 
called  cm-dine  a.Hihtii!!,  nrc  aUi*  extivmely  common  in  coronary  rtderosis, 
especially  when  combined  with  aortic  insufficiency  tvide  page  3R0),  in 
which  ctt.-*  they  are  no  doubt  tlue  to  the  dilatation  and  weakening  of  the 
left  heart  and  the  consequent  aceuniulalion  of  CX),  in  tlie  blood.  It  has 
been  suggested  by  I)rs,  C.  M.  Toopcr  and  E.  O.  Jellinek  of  San  Fnuici«ico 
that  this  waa  always  an  accompaniment  of  sclerosis  of  the  right  coronary 
arteiy  and  dilatation  of  the  right  heart,  hul  in  autup:<ie«  of  two  casea  umler 
the  writer's  care  who  had  Mufferod  from  such  attacks  the  right  coronary 
waa  absolutely  free  from  scletY)aL9. 

Sensations  of  pain  In  the  precordium,  ami  es|)eciully  behind  the  stenium, 
as  well  as  pains  and  temlernetw  over  various  interspaces  and  radiating  down 
the  arms,  are  e.specially  common  in  coi-omiry  scleixwU. 

Paroxismal  Tachycardia.  —  Attacks  of  tachycardia  beginning  with 
sudden  doubling  of  the  pulw-rate  and  ending  in  audden  halving  of  the  latter, 
just  as  is  present  in  essential  paroxysmal  tachycardia,  have  been  ilescribed 
by  Romberg  as  manifestations  of  coronary  sclerosis,  and  Krehl  also  cites 
similar  findings. 

In  Rorahcrc'i)  raw  the  piil»>'nile  rniv  suddenly  from  100  to  '2W,  irhilc  the  r«splru> 
lioD  rvi]iAiiii.-(l  Dl  20.  Tli(<  ultuck  lusled  Ih-o  duVH  and  lluiii  lliH  pulne-rule  dn>p|HHl  s%id- 
ittnily  lo  ion.  Ijiirr  nii  aortic  nlcnuna  developed  gtikdusU}-  and  (tic  [mlimit  di«l  of  tioun 
Tailuiv.  Ilie  u>ii<>|wy  showinit  iiurtic  Menuaift  and  Mlercwis  anil  marked  ci>roniir>  nclcroBiii. 
I>r.  [liurkrr  infornu  the  trric^i  that  he  atso  has  iwen  a  oi>upl«  of  ottoea  in  which  fiich 
attacks  were  tiwioridii^il  with  conmnrj-  ncli-nwi*. 

(juit«  rvcvnily  Hinilur  utiurks  huve  hven  produced  by  T.  Lenb  upon  Ugnliag  (lie 
coranarj-  ftrlcrini  in  cntu  cvrn  after  Ihc  canliuc  tiem*  bud  bivii  ttDCiiaocd. 

Painful  sensations  about  the  heart  are  particularly  common  in  asso- 
ciation with  coronary  aclerosia,  hut  on  the  one  hand  they  are  by  no  means 
eoufined  to  this  condition,  and  uei  the  other  hand  most  extensive  coronary 
aclerosia  may  be  present  without  the  occurrence  of  cardiac  pain.  The  most 
marked  form  of  c^trdiue  pain,  the  so-called  "angina  pectoris"  (pronotuiced 
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an'glna,  not  angl'na}  to  be  discussed  below,  U  tn  it«  most  typical  fonn 
usually  B^nociittcij  with  u  L'urtuiti  dvgroe  of  coronary  nclcronitt. 

ANGI.VA    PECTORIS. 

In  I7CS  both  Ueberden  and  Rougnon  described  attacks  of  pain  in  the 
chest.  Tnc  forinvr  recoj^nixc-d  the  t-onrlttion  l\w  more  clearly  and  dcw-ribcd 
it  in  Uie  foUowiog  words: 

"Bui  tlietr  ui  >  disunli^r  of  llit-  bn-iul  iiiiirk«I  wilb  Btroiig  und  ja-culmr  syinptouui, 
CotiHid«iniblr  for  thn  ktnil  of  ilaiigrr  liclnnKing  ti>  it,  luid  lot  o-xtmnicly  nur,  which  dovrws 
to  be  im-iJiiutied  hu^^  at  lengib.  The  te;i(  of  it,  uid  kouw  oI  •uaaKliuK  tuid  anxiety  with 
which  it  i»  uitniulcd.  tuny  inukc  it  uol  imprupiTlj'  be  callisl  ttoginn  pectoris. 

"  They  who  iiro  atfliclrd  with  it  lur  mred  whilt?  they  nrv  n  a  1  k  i  n  k  linon'  <«j)c- 
cially  it  it  bt.  u|>-ti>II  and  muii  aftrr  valiii^  vkiili  n  puinful  niid  moat  disn^nvable 
•eueal.ioii  in  l.>in  brrai*t,  which  nrcins  lu  i{  it  would  nxtinjctiiHli  life  if  it  wnrc  to  incrcoM:  or 
to  tonliiiiw;   liul  lfi«  inonicril  tliey  stand  etill  all  this  iinuasiiicw  vatiiBhoB, 

"In  all  other  itspt>cia  the  patiuDtB  unr,  at  the  bcginninf;  of  tlic  liiicitibr,  perfectly 
w«U.  ajid  Ln  piirtirulor  have  no  iihar  i  iitti^i'  of  hri^ath,  from  which  It  Is  toldlly 
dilTemil.  The  pain  ia  doinc t inius  situalvd  in  the  upper  part,  some- 
liines  ID  tlic  middle,  Konictime'H  at  Ihr;  bnttoro  of  tho  or  ntcrni, 
uiiJ  often  more  inclined  to  tbo  lofc  Ihan  lo  th«  right  olde.  It  lilce- 
irise  very  fcx!qui-DtJy  i-xii^iids  froia  the  brviut  U>  the  iiud<lle  of  ttw  turn.  The  p  u  I  h  c  ui, 
ttl  leaat  isoinctiinn',  not  distiirbi^d  by  Ihui  pain,  an  I  havp  had  op|Kirtitiutira  of 
ob«erriag  by  fM-UiiE  tlie  pultie  diirini;  tho  puiruiywii.  Malen  an'  iiiuel  liable  lo  this 
dieeaae,  mpocially  auch  tv  hu<.'e  punscd  their  fiftieth  your.  After  it  hn«  con- 
tinued &  year  or  marc,  it  nil]  not  crane  a*  iiMtAiiiannou»ly  ii|Kin  slaniiinj;  otill.  and  it  will 
come  on  nut  only  wheti  thi-  persons  atv  walkiiii*  l>ul  nben  they  are  lying 
fiouii.  wpcriolly  if  they  liir  <in  the  left  nidc,  .ind  olitiKc  them  lo  nm  out  of  their  bpd». 
In  wime  iurelerule  caaM  it  ha«  been  bruoebt  on  by  Ibe  routioli  of  a  borne  or  a  carriage 
and  even  by  HWallowing,  coughing,  going  to  atool,  apcnkinx,  or 
Bny   disturbance   of   mind. 

"Such  is  Ibe  uHual  appearance  of  this  disease,  but  some  varieties  may  be  met  with. 
Some  liav(>  liern  Krixed  wliile  tliey  wete  (tnnilini;  still  or  cittins,  aUo  iifion  tint  waJitnjc  mil 
of  sleep,  and  thr  pain  somotinie*  renchosdown  the  ri^ht  arm  as  well 
aa  Iho  left  and  even  down  to  the  hands,  but  this  is  uncommon;  in  a 
very  few  pw«ans  the  »rni  ban  nt  the  itame  lime  been  niuiihcd  and  dwelled.  In  one  or  l«w 
porwms  the  pain  liaa  tssled  Home  houiB  or  «vpn  days,  but  thiM  has  liuifpened  wtien  the  com- 
pUint  lus  brrn  of  long  slaoiJiiig  and  tliotoughly  rooted  in  the  conatitution;  onec  oiUy  the 
very  Itrsl  attack  conlinuod  tho  nhole  n'lxht. 

"I  have  seen  nearly  a,  hundred  people  luidtr  tliis  disorder,  of  which  num- 
ber ihorf  have  Ixx-n  three  women  and  one  boy  two  jntars  old.  All  the  rcM 
wn:  men  near  or  piut  tin!  lifliHh  year  of  their  age. 

"  IVnons  whi»  iiav-e  [lerHcverwl  in  milkiiig  till  the  pain  has  relumed  four  or  fii-c  IJint* 

have  then  Buniftimc*  %'ninited The  Iimnlnation  of  aiiKina  [•ecorii'  ia  remarkable. 

For  if  no  accident  intervene  but  the  dlncaw  ifo  on  to  its  height,  the  patients  all 
suddenly  fall  down  and  pcriafa  almost  immediately.  The  an^na 
pectoris,  as  far  as  I  hsTw  been  ahl«  to  inviwtiftale,  bclongH  lo  the  clae*  of  spasmodicfli  not 
of  fnflanunalory  complaints.    For. 

"In  the  flnt  place,  the  neccin  and  the  treewi  of  the  fit  is  sudden. 

"Secondly,  Iheiv  are  lonx  Lnlorvals  of  t<erftrct  health. 

"Thinily,  wine  and  siiiriiuuiis  liquorK  and  opium  sflord  considemble  relief. 

"  I-'ourtbly,  it  in  inerea^rd  by  diittiirbancn  of  mind. 

"Fifthly,  it  conlinucH  many  j-ears  withutil  any  other  injury  to  the  health, 

"Sixthly,  in  the  IwKinninf;  it  is  not  bmuftht  on  by  ridinf;  on  horscliu-k  or  in  a  car> 
tia<c.  as  is  wuul  in  diteaoes  nrlHini!  from  sdrrhus  or  inflaniinalion. 

"Seventhly,  during  Ihe  111  the  pulse  is  not  qiiickeneiL 

"Laatly,  iU  atlaeks  are  often  nft«r  the  first  sleep,  which  Is  a  eircumatanee  common 
lo  taaay  apBitnioilic  dlsordet«. 
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"With  mpMt  to  Ihp  Irpatnipnl  of  thi*  contplnini.  I  bavc  little  or  notJung  lo  advnnce. 
.  .  .  .  Quiut,  waruilb.  mid  Hpirituuiis  lii|iiurB  help  to  resloitt  inlintttn 
who  an>  ncnrly  cxhniwlrd  anil  Ui  diiprl  ihr  cffivt*  nf  n  Gt  nliic^h  (low  not  coon  go  off. 
0|>iuiD  lakMi  al  bciJlinic  will  prevent  Ihe  aKacks  lit  ntehi." 

Hcborilcii's  oonlcmporarj',  the  great  John  Hunti^r,  siiRered  from  this 
<Ut<ea)!e,  and  d^Hcribed  hU  attacks  most  vividly. 

The  niwdern  attpeetH  of  the  whole  subject  have  heen  diecuseed  in  a 
masterly  way  by  Sir  W.  Oairdoi^r  as  well  Olk  in  the  nion>  rerciil  monographs 
of  W.  Usier  and  U.  A.  Gibson. 


CUARAtTKIt  or  TUB   PHKCORDIAL  PAI«   AND  CUNICAL  SUUMARV. 

In  HelMTilcn'it  description  we  have  epilomixed  almost  all  the  elinieal 
featurpK.  (1)  The  euddeii  nltack^  of  opjiR-ssion  in  ihc  che«t,  with  a  feeling 
of  strangling,  and,  as  Hunter  putt)  it,  "aa  though  the  aiemum  was  being 
drawn  back  to  the  !<pine."  or,  in  the  words  of  Matlht^w  Arnold,  iw  "though 
there  were  a  mountiiin  upon  my  client,"  (2)  The  mental  unguish  (termed 
by  (Iiiirdner  iiiigfi'  iiiiiiiii).  with  the  fenr  of  impeiuling  death,  espt-cially  pro- 
nounced in  John  iliiiiler.  (;()  The  intense  pain,  situated  sometimes  in  the 
lower  sometimes  in  iipj)er  pari,  of  the  sternum,  more  fre(|uently  to  the  left 
than  tu  the  right  (although  occiutionally  to  the  latter),  and  very  often 
radiating  to  the  ami,  especially  the  left.  {4)  Some  of  the  disturbaneea ' 
of  i«ens«ti(in;  even  HelnTtien  siH-ak.-t  of  nunihiK-K.4  of  tlw  nnii.  {5}  Changes 
in  the  pulse  in  some  eases:  intermissions;  extrasyi-tolcs  in  some  eases 
(Hunter};  alternating  pube  in  others  (Mackenzie),  (d)  The  extreme  pallor 
and  constriction  of  peripheral  arteries  during  the  attack.  (7)  The  sudden 
death.  (S)  The  main  factors  in  bringing  on  ftttark.t.— wtilking  up-hill, 
flatulence  and  digrstive  disuixlers.  bending  down  in  undressing,  mental 
excitement  or  anxiety,  and  eh|iecially  anger;  but  none  of  the  more  gentle 
emotions,  «ueh  »»  pity,  sorrow,  etc.  even  when  felt  intensely.  (The  effect 
of  exposure  to  cold  does  not  seem  to  be  mentioned  by  these  writers.)  (9) 
The  anj^ociation  of  the  condition  with  sclerosis  of  the  cornnary  arlerie.t.  (10) 
Its  frequent  association  with  nbnormal  fiitty  deposits  at>out  ihe  heart 
(ef.  Jenner  and  also  page  214).  (1 1)  The  relief  nf  symplonis  by  means  of 
opium,  warm  applications,  hot  drinkx  (vit^odilutor  mechanisnui),  and 
eounter-irritation  (Heberden).  (12)  Its  incurability,  owing  to  the  seat  of 
the  trouble. 

To  these  poinUt  clinicnl  observations  since  Jenner  have  added:  (1) 
The  existence  of  anginoid  attacks  with  several  conditions  other  than  those 
of  L'oroiinry  selerosis.  part icuinrly  with  over-indulgence  in  tobacco,  with 
hysteria,  with  hyperthyroidism,  and  with  other  purely  vasomotor  phe- 
nomena, aa  well  as  with  praciicaliy  all  the  vtdvulnr  tlisease.i^  of  the  lieurl, 
(2)  The  frequent  association  of  angina  pectoris  with  certain  definite  areas 
of  tenderness  which  iieprefieni  spinal  .'•egments  corresponding  to  the  referred 
pain.  (3}  Tlie  occurrence  of  rise  In  blood -pressure  with  each  attaek.  (4) 
The  relief  of  the  attacks  by  inhalations  of  amyl  mtrile  and  other  vasodilator 
<lrugx. 

Sir  William  Guirdner  has  called  attention  to  the  occurrence  of  certain 
eoseit  n-sembling  Helx-rcien's  angina  i>ei-tori.-'  in  every  way  except  in  the 
absence  of  |>nin  us  n  symptom  (angina  sine  dolore). 
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Pa(hs  Traversed  by  (he  Pain  Scnsaiions.— Thp  afferent  impulses  from 
the  heart  have  lx*n  lrate<i  by  I.iniwiit  nml  Cy<«i  through  the  tlopre.-wor 
fibfus  of  the  vngus.  Il  has  bci-ii  ehowti  by  Eystcr  lind  Hooker  that  the 
afTerent  impuli^s  from  the  aorta  aD<l  coronary  ftrKTief  ilo  not,  lake  this 
same  puth  but  pass  upwitnl  in  the  iiiiiin  bundle  of  the  vaguif.  There  is  no 
evidence  from  animal  experiment  that  afferent  impuli)e»  paas  in  any  other 
way;  hut  Henry  Head.  n.-t  n  re«ult  of  his  most  extensive  studies  upon  pnin 
in  visceral  disease,  Btat««  that  this  "  produces  impulses  whieh  pass  into 
the  Kpinal  cord  by  lh«  white  rami.  The  scpnent  on  which  they 
tnfriuf^  is  excited  and  pain  is  produced.  At  the  same  time  all  potentially 
ptunful  influences  pastdng  into  this  se^icnl  from  the  nfferent  nerves  are 
oxugeeniUxl,  and  ultimately  the  body  wnll  may  become  tender." 

Time  BniHUtiuiis  of  rpfprrc'J  imiii  rollov  ihf  nanii.-  palli  lu  tius  b«Mi  dmrribiil  by 
UayiiiB  for  the  vnsodilnlnr  fibres  niili  whieh  prDinpiUhic  iiciintli<>n  wrrna  (o  hr  clciwjf 
wMOCiatciil,  us  shann  in  lierpw  s»B(«r,  etc.  Pcutopalliic  »i-ti«ati<itui  hk  referred  lixck  lo  the 
dintribulion  of  the  corrcapooilitig  nerve  ■cgmcota  nitliout  dow  rrfervncc  Ui  Ihn  )iointii 
al  which  they  anw. 

InMniibilli)  of  the  Hc»r<  lo  Touch. — Thu  heart  itself  H-eimi  lo  be  devoid  of  UtciUc 
M^riMiiioii,  [or  llurvoy  jnvcM  llic  followJnit  ilnwripHon  of  ihe  cnndilioii  in  ihp  binetcim-yeiip- 
uUI  sun  uf  \'iiK'uu[il  Muiitt£OTiivr.v.  ulio  tijtii  u  fixliikiiis  0|i>-iiiii)(  in  (lie  ehmt  cull  over  th* 
hf.irt  followinit  fniclure  of  the  rib  ia  enilj  childlMioii.    "  I  foucii  n  lorfii-  i>|ieii  iip*cc  iii  the 

chmt  11110  which  I  coitlil  intro'ltiro  ihm:  of  my 
Rngem  niiU  my  thumb  ...  I  Mkvi  thut  I  was 
hnmiliiix  the  apex  of  llic  tienrlt  covered  over  with 
a.  \aytT  of  furuiouii  flrvli  by  way  of  external  de- 
fence, 11*  ccifiiniotily  hii|>peiiii  in  old  foul  ulraiv. 
.  .  .  Ttit'  yuiitli  iievtr  knew  when  «e  touched 
bis  htwrt  exrept  by  the  sight  nr  ibe  sensation  ho 
had  thn>ii|Kh  the  estcrnal  tnicitnnient  " 

Palpttalion  and  Ani:)nal  Sensations 
Compared. — The  Bonsations  which  may  be 
felt  from  tiic  heart  itself  may  be  either 
rhythmic  and  felt  an  a  distinct  sensation 
Hccompanyintc  each  systole  of  the  heart, 
such  as  the  fettling  of  palpitation,  or  tlic 
pain  felt  at  each  I»oat  in  some  cases  of 
pericarditis,  e»)K>ciaUy  thojie  tt.-«40cJat4Nl 
with  pneumonia.  The  sensation  in  th« 
hitter  oon<iition  tniiy,  however,  arise  iji 
the  parietal  {>ericardium.  and  may  hav« 
nothin)c  to  do  with  the  heart  itself. 

Sensations  of  palpitation  may  be 
wry  distressing,  partly  on  account  of  the 
feelings  of  nuffocalion  which  accompany 
them,  partly  on  account  of  the  mechan- 
ical shock  of  the  heart  beating  forcibly  against  the  cheni  wall  like  a  bird 
in  a  cage.  But.  however  intcnae  and  distressing,  the  sensation  of  palpi- 
tation b  always  a  prcssuiv  sensation  and  ne\-er  tnic  of  pain.  On  the  other 
hand,  the  n-al  cardiac  pain  is  never  intermittent,  never  felt  as  a  distinct 
seiii^ation  with  each  lx>at  of  the  heart,  hut,  whether  dttll  and  aching  or 
sharp  and  stabbing,  it  has  no  throbbing  quality  about  it.    It  is,  then^fore, 


Pig.  107. — DtitribulionolpMU  >ii>iui«k> 
ufaiM^tll  lieeUiha-      JScIihoaUc.  &fTcr  llffi'l 

ukI  Mm-km  ii»,  I    ASCAO.  irv±  purrr«poii.l - 
111! tothi*>^of<i<iinjiii"ti»;  Tfi.AfI,  amtnit- 

Kr«a  etinfipoiiillns  lulrfl  WHlriclitiuir4cl». 
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not  at  all  homologous  with  the  Bensatton  of  palpitation  and  must  belong 
to  a  quite  different  category.  Hirschfelder  has  added  some  evidence  for 
this  view  by  observing  that  in  some  cases  of  palpitation  the  sensation 
was  referred  definitely  to  the  root  of  the  aorta,  and  was  exactly  similar 
in  character  to  other  sensations  of  throbbing  in  the  radial  artery  alone, 
which  were  sharply  localized  along  its  course  and  not  spreading  like  a  pro- 
top  athic  sensation. 

Referred  Pains  in  Angina  Pectoris. — James  Mackenzie  and  Henry 
Head  have  called  attention  to  the  commonness  of  referred  pain  and  tender- 
ness in  angina  pectoris.  Mackenzie  showed  that  there  is  often  tenderness 
in  the  areas  supplied  by  the  second 
and  third  cervical  segments,  whose 
fibres  along  with  some  from  the 
spinal  accessory  run  down  to  the 
heart  through  the  vagus.  This  would 
account  for  the  occipital  headaches 
and  tenderness  of  the  sternocleido- 
mastoid and  trapezius  muscles  which 
are  frequently  present.  The  muscu- 
lar tenderness  is  elicited  by  squeez- 
ing gently  between  the  thumb  and 
forefinger. 

The  distribution  of  the  pain  and 
hypera^sthesia,  according  to    Head, 
bears  a  close  relation  to  the  chamber  most  afTected,  and  particularly  to 
the  somatic  segment  of  the  embryo  to  whicTi  it  corresponds. 


Fio.  166. — ^DutributioD  of  attacks  of  pain  and 
Beaiory  discurbanocB  id  a  caae  of  aapDa  peclono. 
(After  Head,  with  pcimiuioiL  of  tbe  publishcra  of 
Brain.) 


I  Correspond  embTyo- 
logLcaily  tu 


Auricles 5,  6,  7,  8  thoracic 

Ventricles 2,.3,4,5,6thi>racic 

AscendLng  aorta.  .  .    3  and  4  cervical .  . 

I 
I 
I 

TraTiBverse  arch ...   C.  IV. 


N«rv«  nupply 


5, 6, 7,  S  segmenla 

2-0  thoracic  geg- 
ments 


3   and   4  eervicol 
Begmenta 


AuDcistnl  phenomena  »nd 
paiD  referred  lo 


Descending  aorta.  .  Thoracic  secments  .  2-12,  cap.  4-12. 

corresponding 

2-12  I 

Ptilmonary  artery.    C.  V-VIII..  ,  . 


Lower  axilla  and  shoulder- 
blades. 

Cheat  wall  from  2d-7th  rib, 
ulnar  surface  of  forearm 
to  wrist,  and  inner  aapecl 
of  upper  arm. 

These  segmenta  also  to  3  and  4 
c.  and  1  thor.  Tenderness 
in  neck  of  stemomastoid  and 
trapeziuB  muscles.  Tender- 
ness and  pain  at  back  of 
neck.   (Dilatation  of  pupil?) 

C.  IV.. Laryngeal  areas  of  neck  (4th 

I      branchial  bar). 

Back  or  front  of  chest,  espe- 
cially below  nipple;  abdo- 
men. 

Outer  two-thirds  of  arm  and 
hand;    arm  muscles. 


C.  V. 


Thus,  the  auricles  (atria),  which  are  the  hindmost  in  the  development  of  the  cardiac 
lube,  receive  their  innervalion  from  and  refer  their  pain  to  the  fifth,  sixth,  seventh,  and 
eighth  thoracic  segments.     The  ventricles,  the  next  chambers  headward,  correspond  to 
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tlio  Mcund  to  the  Rixtli  l.hnrncic;  ih«  nMcndinK  aorta  trom  the  WD^Iunar  valfM  to  the 
oriKin  of  thi!  <tuctu»  aIt(^ril»UI  cumspoaila  to  llip  pririiitive  nurtu  uitli  (he  third  and  fMirth 
hntiichiul  an.f^ry,  .and  ihr  piajn  m  rafemd  (o  thntr  wK"""^!!'  (htir  aa  anniiriitni.  etc..  Iiivolv- 
iiiK  tills  ill  lulult  lifv  nil)  nlflO  invxilvc  the  n«iiic;hbi>riui:  iit-rviui  mid  thu  puiu  wUI  be  refRmd 
tn  thi!  fint,  itecond.  nnd  Ihird  (horndc  Kegnienla  iu>  wtrll).  The  fifth  to  thr  eighth  cvrdoal 
KOiniH-nU.  curruMpondinK  '"  thn  pulmonary  arlcry,  will  not  be  involved,  and  pain  amy  not 
lie  refetred  over  Ilienc  sreas.'  ITherv  art  iimiiy  uolable  exceptions  to  thin  rule  evni  aniont: 
Ilfjiil'"  cn««;   bill  lhe(T  is  ununlly  ox-erlnpping  of  thi»e  aroati-) 

Sudden  Death  and  Motor  Disturbances. — The  ph«nonivnti  thus  far 
conndered  un>  purely  twnsory;  and  the  question  arises,  what  are,  if  any, 
the  motor  disturbanr^es  connpcted  with  angina  pectoris?  It  i«  evidciit  that 
the  ct'wation  of  the  heart-boat  in  mnkien  deiith  that  occasionally  occurs 

may  be  due  either  to  the  occluson 
(if  the  itrHi-ry  or  to  u  suddrn  onset 
of  complete  heart-block  as  in  the 
Adanift-^tokcN  syndronif.  Tlw  lat- 
t<f'r  condition  is  Hometimes  associ- 
ated with  anKina  pectoris  and  vcr>' 
frequently  with  coronary'  scleroeid 
(spe  page  472),  thouRh  this  is  rare, 
and  more  frequently  the  puh«e  be- 
comoK  regular  aftvr  a  short  time,  or 
sudden  death  from  heart-failure  sets 
in  ju*tasinlhccxi»oririK'nlsof  Cohn- 
heim  and  v.  Schuitheas-Kechber:g. 

Durini;  the  attacks  of  auKinK 
pqrtoiis  the  blood-pressure  is  often 
higli,  though  Mackrnzi<^^  ntuti's  that  in  many  cases  there  is  no  chantnc 
whatever.  This  seems  to  be  due  to  a  true  pectoral  va,-winotor  crisda  in  the 
tettme  of  Pal,  rising  sharply  with  and  falling  sharply  after  the  attack,  u 
ehowu  in  Fig.  IQ9. 


Fn.  IMI, — Blood 'pmaurr  curre  ihowinc  crin*  of 
hrptfUnuanduriuflAllBcLtoFuiciiu  pMlori*. 


ETIOLOGY    ASn   VARIRtl&S  OP    ANOIN.\    PECTORIS. 

The  idea  that  selemsis  of  the  coronary  arteriea  was  the  ledon  vhicb 
caused  an^nn  jK-ctiiris  seems  to  have  oripnaled  not  with  Hcberdcn  but 
with  i'^lward  .Irnncr.  th<?  discoverer  of  vaccination,  who  was  so  certain  of 
it«  patliolo^'  that  before  doing  an  autops)'  upon  a  cai>e  be  made  a  bet 
with  a  friend  that  he  would  Gnd  thickening  of  the  corouar)-  arteries.  He 
won  the  bel. 

This  indeed  .-•reni.t  to  be  correct  for  alnioett  alt  ««M4  of  fatal  an^na. 
since  Ihirhanl  found  coronnrii'  »e)ero«)«  present  in  12S  out  of  145  autopate 
recoixlcil  in  the  literature,  anil  most  of  the  others  w^ere  in  cases  of  adherent 
|]cricanlitini  or  valvular  lUseas*'.  A  few  raM.^  of  death  h.i\'e  occurred  ia 
attacks  of  anpna  due  to  tobacco  or  in  poet-febrile  contlitions  wbere  the 
coronat^'  arti-riiM  uvre  clear,  but  in  tbe«e  ibe  poicdbiliiy  of  obwiirv  myo- 
cardi^  change  must  be  borne  in  mind  CO«lerj. 


'  lltn  own  esMM  do,  a7,  and  as  v  wnl  la  cms  cf  luaa^  Qt«0  wtUcol, 
durii^  an-i  aSwr  allaelw  thie  lo  aneuriMn  invnhri^  ihr  *w>mdu)|  auna. 
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Angina  Pectoris  without  Coronary  Sclerosis. — Howcv«r,  la  1812,  J. 
Latbum  reporU'd  a  number  of  caee«  which,  in  spite  of  the  ocrurrenoe  of 
intense  anginal  symplonw,  <hd  not  run  ibc  uMuaJ  counw  onding  in  Eudden 
death,  and  to  these  be  gave  the  name  of  "pseudo-angina"  (angina 
notha) . 

B«an,  Stokes,  and  (iravea  also  described  reflex  and  toxic  fornts  of 
angina,  but  u  much  cknror  light  was  thrown  upon  ibe  subjv<-l  by  NolJi- 
nagel's  article  entitled  "Angina  pectoriB  viugmotoria."  He  says,  "We 
must  interpnti  ihia  aymplom-coniplex  to  in(licati>  thai  we  arc  not  dealing 
with  a  disease  which  ariK'it  prinianly  in  the  heart,  but  that  the  s>-mptoms 
of  stenocardia  are  of  secondani-  origin  and  are  brought  on  by  a  very  general 
spasm  of  the  arU'rics," 

The  term  "pseudo-angina"  baa  been  severely  critieised  by  Balfour 
and  UitHwn.  .-linvc  "angina"  i»  a  it>-mptom,  not  a  diitease,  and  in  all  (.-ases  it 
in  a  verj'  real  one.  Nothnagel's  term.  "vjiBomolor  angina,"  or  Huchard'a 
"reflex  angina,"  fvem.-*  m  the  writer  to  l>e  preferable. 

Theories  as  to  Causation  of  Anginal  Pain.—Maiiy  theories  have  beon 
ndvaiKvd  to  explain  the  causation  of  pain  in  anginal  attarkh.  Thvso  may 
be  classified  as  follows: 

ill  iKbtemU  .om  Conatry  StcnodK. — The  uru^nal  view  of  JemiLTWji  Inti^r  stipple- 
mentci  t>y  Allan  Uiimn.  IhnC  ^lIcHMIlckI□uy  In-  bniuglil  oii  b}-iijiphyxinof  Ibc  hrttn  muxcle 
wtK-ii  there  wuh  h  diNpioporlioii  Iwiwcen  llic  lunoiinl  r4 blood  tfuuiiiie  to  it  »fid  the  lunounl 
of  blootl  which  it  iimled.  Pulaiii,  ill  1((7U.  wus  tlitr  Gnl  lo  intnidun:  itie  theory  that 
uiutirja  |x<clx>riD  in  iliic  to  "ihr  iolcntitlteiit  clnuilirntinii  of  Ihp  hcjin  ";  biil  AIIhii  Bumii 
had  nlrc.'uly  cooiplutdy  deniobsl ruled  this  catuiJ  /nclor  iu  IStKI  aiirl  bud  ilntcribrd  hin 
ulwervutiorM  in  Ilie  fallAwiiif(  word*:  "  If  wit  call  Into  vifconiuii  aciimi  a  limb  louiid  wliicfa 
H-c  liari>  witli  a  iiii>i|prat«  d(«r««  of  liKhlDMi  applieti  h  ItifitluK.  v»>  Tuid  ihul  the  mmibrr 
can  only  support  ii»  action  for  a  vrry  Hhort  liinp.  formiw  il«»upply  otcnrrjty  anil  ile  expen- 
diture (Iu  iiul  liulanei.'  each  other  .  .  .  nc  uiCncM  an  Jndiicliun  of  un  exIn^iiK!  di-^mt 
of  debility  and  wi;  hnw  llic  pntifW  cuiiipluiniag  of  au  luiunuttl  painful  ftflin^j  in  the  ticnb, 
but  i^lill  all  i(>i  muiieli>>i  a^(^  in  a  male  of  jna<^tivit.y.     .  ,     If  a  fiemnn  uith  Ihe  artfrim 

of  th(.>  hriirt  iIim^iuhmJ  in  hucIi  a  nsy  mi  Iu  inipwle  tlie  pm|civ«  of  the  bioud  olonf;  thorn 
attempt  Te>  <Io  ihe  wimc  (imcriid  a  ulecp  or  mount  >  pair  of  ataiif),  he  tiiida  that  the  heart 
u  ■ooiier  f:i(ii;iiMl  tliuii  (he  Other  paruare,"  aad  Uieaame  pain  rewults. 

C2)  Ischicinia  from  VM*oeoniilrictor  upwoti  of  the  onronaiv  nrlcricn,  which  rwliicM 
the  fiuictioiuil  (mriililioii  lo  the  same  Hlalo  a*  dewrihcd  by  AIImu  IJunui  (or  the  coruiiary 
Kclemiia.  This  «.-et!ia  to  apply  lo  the  vanoiuolor  and  loxic  ungiiiua  mid  oden  ecinxli- 
tules  a  factor  Kiiperim|H«cd  upon  the  coronary  ■clcroiuii  in  (he  nnicina  vern.  Such  an 
action  of  druKH  opun  llie  coronary  ttitseils  haa  bcca  dcnioiwt rated  on  the  excised  liesrt  by 
O.  Ix)ch,  Ijii^C'ndorff,  !in<l  \Mkbppi  (sen  pinte281). 

(Jl)  Acute  dllntatlon  of  I  he  heart,  prorlurinic  a  pain  Hlmllar  to  I  hut  i>f  iii- 
tcstiaal  oulic,  Tliii  theory  particularly  hiu  Ihwii  adhered  toby  many  wriMrx.  The 
(limllarily  betwceo  the  anginal  pain  and  lliat  nf  trtial.  biliary,  pnncrcntic.  and  inlctitliiHt 
colic  HUtufexlM  that  it  bclomics  to  thr  common  form  by  which  (he  viscerul  nercea  pve 
exprciuion  lo  otfnliiiti^ntton.  Home  dQatatioo  uiually  nccnnipnni«a  Ihit  ollarJc,  aotl 
tieeinH  to  >ic  n  primary  cauae  of  thi>  pajn  in  cardiac  ororalrain  ajul  in  many  caate  oJF  val- 
vular l»ion, 

/■I)  M«urill».— It  may  at  limni  be  due  to  ncuritii  of  the  cardiac  ncrvw,  or,  on 
tjie  ulher  liutid.  lo  a  neiiriiia  primary  in  the:  brachial  DertVM  and  r«ferre<l  to  the  ketut. 
[.esionn  of  the  oudiac  ptextw  have  been  described  by  Lunccrvniix.  Groeoo.  and  Benennti.  but 
Heran!  and  others  have  failed  to  find  them.  NVverlheleM  it  ia  iiuil*  poaalbic  that  buI)- 
■tniicn  like  tobacco  (nicotine),  which  F<(imulate  eeiUMMy  nerv«a  to  the  heart  and  which  han- 
a  specially  loiie  scdon  upon  (he  Kanftlion  celli.  may  [^oduoe  tosie  neuriti*  of  ihcee  nerveH. 

<S)  NeuratKta  of  tlie  car<liac  ncrt'M. 

<6)  .Action  of  other  coiwlilutiuaal  diseaMW  like  gout,  diabetes,  and  chronic  nephritis. 
19 
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But  it  u  ait»i  proliable  that  the  elTect«  tkre  duo  to  ttie  other  above-iuMitJoned  faetoni  wbicb 
accompany  tlicac  ilisciups. — aTtcriMclcruai  ■nil  (lie  pr«tiGnce  of  v(uoc<HUitric(«r  irubitinnors 
flitber  an  retention  products  or  uil«nial  cccroiions. 

AilSOCJATBD  CLINICAL  CONDITlOKg. 

The  various  conditions  with  which  angina  ia  associated  most  conimonly 
might  be  clasu6ed  a«  follows: 

I.  Organic  LMiuo*. 

A.  Sclcrcwi*  of  ctironary  artcrin.  | 

B.  Auvunmi,  e«|>Fciull.v  of  flnt  part  of  anoeRdioc  uoriu. 

C.  Vnlvnlnr  loduiu,  H|>vciall)'  aortic  tiumllidi^ncy.    (Thin  coiwtitiitM  a  very 

common  Kroup.) 

O.  Aortic  ancuriBiEi.  npvdiUly  of  the  BiiiUMB  of  Vnlwilva  aud  the  oM-VDctitv 
^^_  nrrh. 

^B  E.  Adhvrviit  |i(<ricuTiliuui.     (Tlie  tnwt  fntqucnt  form  wliich  U  ae«o  in 

^^^  Huldrcn.) 

I  II.  Vaaumotor  anjunsB. 

A.  Ilyttttn'cal  typt.  nicut  common  in  uomm.  luwociuiod  with  other  vnw^ 
I  motor  <ii»1itrbiinrc'  anil  KtiKiniiln  nf  liysinrin. 

^^_  B.  Toxic,  due  to  the  ucttoii  ut  vanuiiv  puikT.<i^,  n>|.<eciully  (ol  tob«coo.  (A) 

^^B  CatTpinc,  tnlcrn  hot.li  nn  Irn  nn<l  ui  coffee. 

^^^  C.  AMooiaicd  with  hy)>ortbyn:»li9iii  and  cxoplithnliiiic  cuiirc. 

r  in.  Alraeka  of  inon-  or  l«wi  luigindd  puiii  occur  in  tlie  cnaca  ol  uciitc  dtlulnlion  of 

hullhy  h^arli^,  due  In  priiiiBTv  rardi»c  overstrain. 

Angina  Pectoris  in  Valvular  Diseases.— Th«  attaclc!*  of  angina  pvctom 
associated  with  coronarj-  sckroeis,  which  represent  the  original  form  de- 
iscrilwd  by  Hplwrdcn,  are  usually  designaU-il  lis  angiriu  vera.  Thvjic  are 
very  often  associated  with  valvular  lesions,  especially  with  aortic  insuffi- 
ciency in  which  the  coronary  legion.-*  are  usually  continuous  with  those  of 
the  aorta,  but  they  are  also  commoa  in  association  with  otiier  valvular 
lesionR,  since  it  is  rare  to  find  n  ca»e  of  chronic  valvular  disease  without 
some  disease  of  the  coronnry  urter'M.'s.  The  ptesenoe  of  valvular  disease, 
therefore,  rather  favors  than  excludes  the  diagnosis  of  coronarj-  sclero^. 

In  spile  of  the  frequency  with  which  thew  two  ciinchlions  are  asso- 
dated,  occasionally  one  encounters  cases  of  angina  with  valvular  disease, 
especially  aortic  inmilTiciency,  without  any  di.'tetuie  of  the  loronary  vessels 
whatever,  as  was  well  exemplified  by  a  patient  with  a  ruptured  aortic  valve 
who  was  for  live  years  under  obwrvation  at  the  Johns  Hopkins  Hospital. 
During  this  time  he  suffered  from  very  freipient  atlncks  of  typical  angina 
pectoris.  He  died  suddenly  while  at  stool.  Autopsy  showed  rupture  of 
Hortjc  leaflet.  The  coroiiarj-  arteries  were  soft  and  the  walla  were  not 
thickened  anywhere. 

.Angina  Pectoris  in  Acute  fXlatation. — It  is  possible:  (t)  that  under 
these  contUtions  acute  dilatations  of  the  heart,  due  to  momentary  diminu- 
tion in  lone  of  the  heart  muscle,  might  be  the  immediate  cause  of  the  pain, 
which  would  thus  be  of  primary  cardiac  rather  than  vascular  origin.  (2) 
That  in  such  dilatation,  etc.,  centriix-tal  stimuli  may  aiise  in  the  heart 
which  may  cause  a  general  vasoconstriclioii,  (This  is  contrarj"  to  the  usual 
depraaBor  effect  of  stimuli  arising  in  the  heart,  but  it  is  nut  at  all  certain 
that  in  the  presence^  of  such  a  pathological  condition  as  angina  pectoris 
the  paths  of  least  resistance  in  the  centra)  nervous  s}'Btem  may  not  be  quite 
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difTerent  from  what  ihey  «re  in  the  normal  individual.)  (3)  Mias  Hyde  ia 
Portor'H  laborHlory  has  shown  that  dilatuiioii  of  the  heart  in  itself  caused 
diminution  in  the  flow  through  the  coronary  arteriei*,  and  it  in  pos.«i)>lc 
that  the  circulMion  niny  thus  be  diminiifhcd  to  »  point  ut  which  relative 
iscbicmia  of  the  heart  may  set  in  and  cardiac  pains  result. 

Angina  Pectoris  in  Aneurisni.— Allucks  of  nnj;iuu  pectoris  are  ver>- 
common  in  csisea  of  aneurism  Involving  the  ascending  arch,  and  enpeciolly 
in  early  i<niall  anouriNm^  near  the  ^nu^s  of  VaUalva.  This  has  long  been 
knon-n,  but  is  the  subject  of  an  especially  interesting  article  by  Or.  Osier 
upon  "Angina  pectoris  as  an  early  symptom  of  aneuristm." 

The  aiiKinoiil  pnliw  in  thin  coiitlilinn  arc  probnbly  Hmply  n-flcx,  not  the  rwiill  of 
pritnnry  ptripliifiu]  vusocoiistrictioii.  cunJiac  iscliitrtniu.  vie.  but  aiiiiply  tlic  occiitTRncc  of 
pain  MmMlioa  «riiuiiK  lu  the  aortic  wulU  from  uvcntrvtchitig  of  thc^  aorta  under  pmeiira] 
mtKhUowd  (ram  any  cauae  «bal«ver,  or  from  incn-tuKMl  ricuniion  of  (he  aortic  udII  u 
rMTllt  of  incrr««Kl  nyilolic  output,  ttc..  iw  U  w>  frequendy  mMi  iti  tbe  nbdunicui  in  no-rvous  ' 
«oiiivii  will)  ettitCMlric  fmn  dar  to  a  ihrotihlng  of  tbr  abdoniinal  nort».  In  the  Inter  uti^eii 
<if  llic  unciirinu,  Ihf  ayiuptoiiis  niuy  be  Ipm  iDt«fit«.  <bie  perliujJB  lo  the  fact  that  by  rrocicin, 
VIC.  proMiure  vipiMi  l.hr  lUieiiriEiii  tins  (liminiitbcd.  jwrhnjis  to  ibi!  fncl  that  after  h  liiiie 
ending  of  the  oeiiBury  iierM<«  have  lieeii  iicnnanondy  injured  or  ivtidered  low  *cniafii-r 
by  iho  proKtr«srivp  chuigp  ill  the  luirlif  wull. 

Aflitlnal  Altacki  In  ChlUren.— .\i>ginn   pctTorin  nWi  occiire  in  cIiildrMi,  Mipociidly  iuy 
BMiociaiiuii  with  niitral  Et«n<iniB,  lu  illuntraled  by  thr   followiii|;  nue:     The   paiirnt  waal 
a  boy  nffcil  S  »bo  bail  hud  rhiTUiciuliiiDi  in  the  right   liip  Iwii  yi^nra  prcTioiuly,  and  siucti' 
lliMi  "'liad  Htlucka  of  |oiin  over  ihp  liearl,  wjircially  after  i>3ierci%e.    The  puiii  n^  co 
ERVcrt!  Ihiit  it  ccni|>t'll(xl  hiin  to  stacKl  [ivrfectl.v  dtill  unlil  it  |»u»hmI  u(T:   bin  ch<«lu  bocame 
blue  and  pair.     Hit  immrlinini  frit  iw  though  bdii  in  r  vine,  but  iii^ver  had  nny  feeligg  of 
four.     He  alBo  lutd  ut  (inim  [luiu  ou  the  r  I  k  h  t  side  over  ulxiut  the  sixlb  rib,  whieh  was 
somMimM  prvornt  with  that  on  the  left  aide,  but  oflcji  prwcnl  uithoul  ii,     nxf<rti»e  (i««nuMt 
to  briiiK  on  both.     Emnunalion  «hoiiietl  n  very  kliithtly  pnlarfcrd  heart  nitli  ■yatolicYnlrac* 
tinn  nt-er  Ihc  fourth  left  in(«n>paic«,  rione  nboul  urijciii  of  diuplirtipii  <Brai(Ihrnl'a  liicn 
ubMtnl],     Arc-a  of  cardiac  flalncNi  chaiif^  with  mipiniliim.     The  Untl  nound  al  ihe  apex 
niu  inuppini:  in  eharuclcr  and  was  prtioeded  by  a  Dv^lbdefineil  rumble,     i^ecunc]  nound  was 
clfar.  accentuated  ovim'  tlic  puliDoniv  area.     Puliw  ITi  j«r  niiauiv,  of  good  VDliimc,  retmlar 
ia  force  ond  rtiyt.lini." 

Such  attacka  ace  quflu  definit*  angifna  v^m  in  the  Mtnae  of  Helwrden.  and  inderd  the 
latter  incliidcn  a  mmilar  cniw  in  lus  lint.  In  chililrai  Ibe  UBwciution  in,  however,  much 
niticv  cinniiionly  wllh  valvular  loeions  than  with  coronary  iK-lero<ii*>,  and  perlup*  moat 
tmqiirnlly  of  utl  with 

Adhercai  Pericardium.— Thia  ia  an  extrcoiely  coctunon  concomitant  and  eauie  of 
anfcinal  atlacks,  npeeiiilly  in  children  anil  adolmcvnta.  The  pains  are.  prrfau|w,  ttiiTiply 
reScx  acbrw  fmm  the  nrdicinry  tufci  upon  the  pericardiiuii,  perliap*  brought  about  by  the 
atmtchiim;  of  the  iwricardial  fibre*  which  occur*  when  the  heart  becomes  dilulcd. 


VASOMOTOR    ANGINA. 

The  second  jtreat  (trnup  of  rases  with  anginal  symptoms  are  those  in 
which  the  anginal  ifymptomit  are  of  purely  vu.tuniutor  origin  (Kaynaud's 
disease  of  the  heart)  and  are  not  associated  with  organic  le.sionN.— the 
angina  pectoris  vasomotoria  of  Nothnagel  (angina  pectoris  spuria  of  Lalham, 
angines  de  puitrinc  rcllexes  uf  Huchard).  The  ciiaracU-riiitic  pheniimenoal 
in  thia  group  is  the  occurrence  of  general  or  local  vasocon- 
striction ushering  in  the  attack;  that  is,  there  are  usually 
coldn«s:<,  numbness,  often  tingling,  weakness,  and  heaviness  in  the  left 
arm.  pallor  of  the  latter,  with  marked  (liminiitioii  in  size  and  caliber  of 
the  left  radial,  often  abo  of  the  right  radial  artery,  ^metimea  of  the  ve^ 
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of  the  leg.  trunk,  und  head.  The  patient  may  become  pale  and  blue  or  the 
lips  ashen,  and  the  course  of  the  iiu»i-k«  may  exactly  aimulatv  those  of 
coronary  sclerosis.  Death  in  such  attackd  is,  however,  extremely  rare. 
It  has  occurred  in  xeveral  eai>e.i  in  which  no  porouary  sclcroitiii  nor  other 
lesion  was  present  to  account  for  the  death.  However.  Dr.  Osier  i^uRf^ta 
that  in  these  citiva  there  may  have  Ivoen  niyncHriliHl  I'hauges  demunsirahle 
only  by  the  method  of  Krehl. 

Hysterical  AnjtJna. — The  most  common  form  of  va»onioinr  »nf;ina  Is 
the  neurotic  or  hystericiil  type,  which  is  most  tomtnou  iu  young  women 
and  is  associated  with  the  other  siiimiata  of  hysteria, — exag:f;erated  emo- 
tional rc.-^pon(*e  with  marked  histrionic  tcnrlencie*,  trunsilon.'  vusoniotor 
disturbances,  ahiftioK  areas  of  anieethema  and  hyperarsthesia,  characteristio 
epileptiform  wiitureM:  and  the  existence  of  hysteriogcuic  xoncs  whcrt  pres- 
sure? calls  forth  the  above-mentioned  symplomB. 


Ciinical  Group*  with  Anginal  Symptoms  and  their  Charactfristu  Feature* 

{modified  from  lluckard). 

Coronar>'  Angina. — SUe  of  dUlurbance. — Stenosis  or  obliteration  of  the 
coronary  arlerie.s.  (In  some  ca!*c«  valvulur  lesion  or  aiieuri.tm  only).  Agf. 
—Age  of  nrteriosclcrosts  after  40.  Factors  bringing  on  attack. — Effort  of 
Bonie  sort,  mental  or  physical.  Rarely  itpontaneous,  sometimes  nocturnal. 
Not  as!«ociated  with  any  other  form  of  neurosis.  Salure  of  pain. — Ag- 
onizing; Aennation  of  prewture.  Visually  felt  most  acutely  behind  sternum. 
Keferrcd  pain  down  arm,  especially  left  arm.  and  over  chest,  neck.  etc. 
Duration. — 2  to  I'l  minute.^,  t<topping  soon  after  standing  still.  AltitueU. 
—Silent,  immobile.  /"rojnoais.^Orave;  almost  always  fatal.  Treatment. 
— Vasodilators. 

Hvsterical  Angina. — Site  o/iJi«(urt(ancf.— Ccntnd  nervous  system  acting 
through  the  vasomotor  nerve  and  cardiac  plexus.  Age. — At  all  ages,  even 
childhood:  .foinoiimcs  at  menopause.  Most  frequent  in  women.  Fartora 
bringing  on  aHacft. ^Usually  spontaneous  onset  without  effort,  often  recur- 
ring at  fixed  hours  and  ikKsueiatcd  with  other  neurotic  symptoms.  NtUure 
of  pam.^I'ain  less  agonizing,  with  feeling  that  the  heart  is  distended — felt 
most  intensely  at  the  a]M-x.  Duration.—X  to  2  hours,  not  dimiuislied  by 
standing  still,  not  increased  by  walking.  Attitude. — Agitated;  walking  about. 
Prognotia. — Mild ;  never  fatal.  Tretdmeni. — .\ntineurotics  and  antineuralgics, 
Qastro^intestinal. — Stic  of  dialurbance. — Distention  or  neuralgia  due  to 
gastric  troubles.  .\ge. — At  all  ages,  especially  among  women.  Factors 
hrinijingon  attack. — Not  brought  on  by  effort.  N<Uvreofpain. — Precordial, 
not  substernal  pain;  with  fulness  of  cheat  and  distention  of  heart  but  less 
radiation.  Signs  of  dilatation  of  right  heart;  increase  of  inverse  diameter 
to  right.  Duration. — 1  to  2  hours.  Prognosis. — Dcatlirurr.  Treatment. — 
Antiiiy.t|»eptic  remedies- 
Tobacco. — Site  of  disturbance. — Spasm  of  coronary  arterict*.  Factort 
bringing  on  nffoc A.— Angina  associated  with  toxic  disturbances,  vertigo, 
gastric  and  respiratory  troubles.  Onset  spontaneous.  Xaturt  of  pftin. — 
Attacks  as80ciate<l  with  bradycardia,  intermiilent  pulse,  arrhythnua.  jwd- 
pitalions.     Attacks  longer  than  those  of  angina  vera.     J'rognosis. — Death 
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rare.  AttAcks  often  disappear  rapitity  on  pvinR  up  tobacco.  Treatment.  — 
Stopping  tobacco,  U'»,  nnd  cofTcc.  RvnI  and  nivriml  ipiiet.  Lijcht  diot.. 
(jVngiaaii  due  t«  leu.  coffee,  etp.,  hrouKht  about  by  tbc  »»bic  cause.) 

Acute  Cardiac  Overstrain  (with  or  without  Valvular). — Site  o/diiiturbanet. 
— Suddon  dilatation  of  the  lican.  Age. — At  any  age.  but  most  commoD  in 
young  athleH'f,  .toltiii-r:*,  aiiit-intc  girlf.  FnctorK  bringing  on  aUaek. — ('onie» 
on  in  the  midst  of  some  unusual  effort,  euch  as  a  mountain  climb,  boat  race, 
a  charge,  or  a  daiioe.  Salure  of  pain. — In  the  heart  itself,  u»ually  retro- 
sternal. .Viwociated  with  signs  of  <lilataiton  to  right  nnd  left,  extreme 
dyapnffn.  oft«n  .tystolic  munnur  and  arrhyihmia.  Duration. -^In  maxi- 
mum intensity  a  few  minutes,  after  cessation  of  attack,  the  pain?  often 
continuing  or  recurring  as  U>!*,i  int«ni«  pain,  tachycardia  or  arrhythmia 
UMuaily  |)ervisting  some  time  after  attack.  .4t(i(u(Jclnimobik-.  May 
throw  himself  to  the  ground  in  the  midat  of  tlte  effort,  /"roj/n©*!*.— Death 
rare.  Perniiuient  weakening  of  the  heart  if  the  over-c.\ertion  is  soon  and 
frequently  repeated.  '/Vfaimirnf.^ProlonRed  rest  and  general  cardiac 
therapy  until  cardiat!  dilatation  hiut  piuHe*)  off;  grailual  resumption  of 
acUve  life. 

Angina  i>ecior[s  in  Hyperthyroidism.  —  Very  cloaely  resembling  the 
neurotic  group  an?  the  eases  of  aoj^ua  associated  with  exuphlhitlmic  goitre^ 
in  which  the  attacks  are  !<omelini<.-.i  mon^  like  those  of  neurotic,  sometime 
more  like  thom-  of  the  coronary  type.  The  crucial  point  in  the  diagnosis 
is  the  detection  of  hyperthyroidism  by  the  a])pUcation  of  the  numerous 
t«i*t«  for  Graves's  ilii«easc,  etc. 

A  case  which  lum  Ix-en  for  the  punt  year  an<l  a  half  anil  sriU  is  under 
the  writ4?r'H  care  will  iwrvc  as  type  of  this  condition  i^ftx  page  586). 

Treatment  is  the  same  as  for  the  (li-aves's  disease  which  la  the  primary 
condition  (--we  Part  IV,  Chapter  11),  Tlic  attacks  themselves  may  be 
treated  symptomatically  with  amyl  nitrite,  etc.,  but  the  important  factor 
is  the  IreaiiiienI  nf  tin:  underlying  dirie«!«'. 

Tobacco  Angina. — Anpnal  attacks  due  to  tobacco  are  nut  uncommon, 
both  in  young  perwons  UginiiinK  iheir  first  esee-sses  in  tobacco  and  in  older 
persons  whose  o\x'r-induigciice  in  adding  itself  to  a  beginning  or  advancing 
ooronary  sclerosis.  In  both  the  .•ivrnptoms  disappear  soon  afu-r  the  tobacco 
Ls  ahfiohnely  given  up,  ijersii"lcnce  of  the  altackti  more  ihan  a  few  days 
after  this  being  evidence  that  some  dama^  to  the  coroniincs  has  occurred. 
The  attacks  ihem.-«elve.-<  may  very  closely  resemble  those  of  inie  angina,  but 
very  frequently  precordial  pains  not  of  an  anginal  character  may  be  felt 
by  smokers  between  or  for  ftome  lime  before  such  attacks. 

'Hip  main  faclor  in  the  rffrpt  of  Inliapoo  nrxiolu!,  iw  nhown  liy  Itaiiurr  uii<!  Lt*.  in  llie 
nicolim-,  ftlihi.ujih  tirnnll  BHmuiit»  of  liVS.  CO.  ami  pyriiiine  Iklw*  nrr  pnsrjit  in  the 
ttmoke,  .Uonwvcr,  it  ia  |>n)linl>1n  Ihat  the  actioo  uf  amokcd  tultiiccu  in  irxerted  wpcicially 
ti|ion  thir  rororuiry  niiirics.  hccAiiAe  il  eiileni  ihc  hnnrt  <iirrcT.I,v  (miu  the  puliiiutiuTv  vi-iti 
without  preliminary  diluliuii  in  llic  iirrtplitnJ  cirfvilaliuii. 

Nicotine  m-ftm  to  hiKVr-  the  cffccl  of  (I)  MimiiJntinK  Ihc  vdkiik.  (2)  ptoduciiij;  MifO- 
ConHtricl.ioii,  C4)  Ihervby  of  raisliu!  the  blcxid-ptCMUrF.  In  iiifi*!  cam-*  this  IciuIh  gndtiuUy 
Ut  hypertrophy  of  the  he«n,  but  in  Motne.  rapccinlly  wi-iiker  imlividualo.  il  IrniU  to  fncili- 
tAtff  ilil.tlalion,  ihtm  fncililnliiiiE  ikii^ina.  Moreovir,  JarkMin  nnd  .Mmiheunt  luivi.-  ft<x>iii)y 
showTi  turacuiute.  uliich  in  niiuiy  "nri  is  a  iiuiiilur ilrviK.  that  niticli  of  iltmction  iipxvrl('<l 
tliruutth  vliniiiliitioii  of  ihr  wninry  endin^co  of  the  Hcprruor  nerve.  Il  ta  pOMible  that  nico* 
tine  antniia  'm  due  in  part  U>  siuular  sensory  stimulation. 
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Angina  in  Acute  Dilatation. — The  att-aclcs  of  pain  nnd  preconiitJ  (Ua- 
comfort  tliiiitii!  acuu*  cardiac  overstrain  ami  dilatation  may  reach  anginoid 
intcn.-niy,  :i-^  wiw  uotcd  by  dn  Coala  among  thi*  soMiwrs  of  tlic  Civil  War. 
He  not  infrequently  encountered  patienca  who  had  Buffered  so  int«nt)ely  in 
the  nmUi  of  a  char^-  that  thvy  could  enduro  it  no  longer  nnd  had  throvra 
themselves  to  the  ground,  exposed  to  almost  certain  death  from  the  {joint- 
hlank  fire  of  the  enemy,  rather  than  continue  to  bear  the  torment  within 
(page  124).  These  pains  are  usually  retroslernal.  often  with  numbnesti  of 
the  arms  and  tingling  in  the  fingcr:<.  and  associated  with  feeling  of  eomprea- 
MOn  and  with  palpitation.  Although  they  occur  in  the  midst  of  extreme 
effort  ami  would  scarcely  be  confounded  with  angina  pectoris  vera,  wt, 
lunce  angina  pectoris  is  a  symptom  and  not  a  disease,  these  cases  must  be 
classed  along  with  it. 

OIAONCSIS. 

The  actual  differentifttion  of  the  various  groups  is  not  always  easy  in 
the  inflividual  cases,  as  one  frequently  has  a  coronary  sclerosis  with  a 
tobacco  angina  supcrimluced  upon  it.  a  gastric  etiology  where  there  are 
already  attacks  of  angina  vera,  etc..  and  since  it  is  a  safe  rule  never  to  dia^- 
no»e  the  milder  conditions  until  the  more  aerious  can  i».  ruled  out  with 
reasonable  probability.  The!<e  ciutes  may  cause  the  physician  anxiety, 
since  he  remains  uncertain  whether  to  expect  sudden  death  or  whether 
be  16  dealing  with  a  comparatively  mild  conditjou. 

Cam:  iLMmTRATixd  DotiiiTriru  DiAtiNottiM. 

E,  \V.,  widow,  agfid  65,  has  liiul.  «juce  licr  iiUMio|>auB«  ul  54.  ocCJuionitl  •ttaclu  of 
prticnnii.il  puiu.  nu»t  interue  juat  bcbinil  the  slrmum  und  npociiill}- nbmit  the  Iwel 
(it  lh{-  (hinl  coxtal  cnrtilatc?.  ^l>»  toolt  >»  thouKti  M»iie  oae  viui«  bi>r- 
jiiR  through  from  Bli-nititii  to  »pitit-  with  u  iihurp  JnHtruincnl.  The  piiin  in 
also  felt  ovnr  ihc-  left  liclc  of  the  chrrul  and  'town  the  left  arm,  which  ^onicliniM 
becomes  numb,  coM,  wi-nk,  Ktiil  hoavy.  Duriii);  tht'  atluck  vim  fwln  lu  "tliou^  tlio 
end  han  ecime."  Thmi:  niiucka  coiup  on  uppumitly  sponlniieounly  without  <I<'linit«  awo- 
ciutioii  Willi  either  emotinnal  i!i«ttirlinncc,  ijx}n«un;  In  cold,  iir  miwcular  effort.  Tliey 
laxt  an  hour  or  two  uiiil  an.-  rehi-vi-d  liy  aniyl  iiitritP  or  nitroglyperin.  She  fe*i» 
mak  fur  «  day  or  *o  after  an  attack,  but  at  other  time*  in  extremely  .telive  for  her  »gt 
aii'l  rnivly  nhorl  of  brvulh,  T)ii>  imtieut  is  nol  at  nil  nt^urulic,  Shi^  liius  U!<i>(i  rolTcc  and 
li«.T  in  nirwleratioii  all  her  life.  It  mu*t  be  added  that  near  the  end  of  ihe  incnnpniuw 
and  lieturv  (lie  firvt  cnr<line  attack,  nhc  hail  a  m-wiv  Hp(-ll  of  |:  r  i  p  p  e  which  kept  tier 
bi  t)e<i  (w  four  weeks  and  left  her  very  much  prenlrated. 

Ud  phy-'ical  cxiuninailon  the  [laticni  in  well  noiiriihcd.  Slightly  eRlph<,i[ieinulou)i, 
but  lunjii  ntlienrtae  tiomukl.  Heart  not  eubrp>d:  iiolioii  resular  in  furn  and  rhythm; 
RoundH  clear,  neither  aiwond  Miimd  o|>eciaUy  :ieecntuai^(L  l^ll*R  between  nttnelui  in  nf 
Itood  Inr^  volume  and  iiuality.  apparently  ulioui  normal  ivii«ion;  ve<«>(>l  nail  n>)i  s|>criatly 
tlilckmed.  No  nucitni.  Li^'er  nwl  enUirji;i-d.  l-'eei  alwoyn  *woUen  from  varimme  vein*, 
not  espvciaily  »a  <hirin|t  nr  nftrr  atlaeki*. 

In  till*  cane  the  question  of  ciuoial  itiiportnncv  is  whether 
the  angina  ■■  due  to  the  oeciirroncfi  of  th<i  mt'iinpntisc  and  iit 
nruTDtic,  or  lo  the  infliienia  which  she  conlructed  atiout  the 
same  lime  and  which  niay  have  broufiht  im  a  coronary  scleroiia. 
The  nltacks  lliemwlvesi  rraembln  aOKina  vera,  allhoiinli  ihcir  ilnrnlinn  in  Innin'r  tluD 
usual.  The  aj^  o(  the  |<alient  aod  Ihe  hinlon'  of  neven-  tiifluenxa  also  arv  in  faivr  of  mmxi- 
nary  scleftxiii.  On  Ihe  other  hand,  Ihe  fact  Ih.il  ordinary  exertion  docA  not  xecm  to  brini 
ihem  on.  but  dial  lliey  occur  nlien  tlie  |>utien1  is  moderately  quiet,  is  in  fav-or  of  the  i>eu- 
rvlic-     It  must,  hovvvcr.  bu  borite  in  itiiiul  (bat  the  patient's  statements  in  tlik  regud 
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may  be  inaccurate,  and,  further,  that  in  occasional  cases,  where  the  diagnosia  of  functional 
angina  seemed  quit«  well  established,  autopsy  has  shown  definite  coronary  scleroaia. 
It  seems  impossible  to  establish  a  definite  diagnosis  here,  and  the  management  of  the  case 
is  therefore  directed  toward  the  severer  form,  ordering  as  quiet  a  life  as  the  patient  will 
carry  out  (since  potassium  iodide  is  not  well  borne),  vigorous  use  of  amyl  nitrite  and 
nitroglycerin  at  the  time  of  the  attacks,  and  erythroi  tetranitrate  thereafter.  A  diet 
of  small  quantities  of  food  low  in  purin  bodies  and  salt  is  insisted  on. 

Since  these  measures  have  been  instituted  she  has  remained  entirely  free  from 
anginal  attacks  for  over  two  years,  in  sfHte  of  another  attack  of  influenza.  These  facts 
are  in  favor  of  a  reflex  origin  of  the  condition. 

Differentiation  from  Alxlominai  Diseases.— Angina  pectoris  ib,  as  a 
rule,  easily  differentiated  from  other  diseases,  though  occasionally  an  attack 
of  biliary,  pancreatic,  or  left  renal  colic  referred  to  the  shoulders  or  even 
intestinal  colic  high  in  the  epigastrium  may  closely  simulate  it.  Careful 
physical  examination  and  location  of  the  areas  of  tenderness  over  the  af- 
fected viscuB  should  rule  out  this  error. 

TREATMENT. 

Qeneral  Therapcutk  Meaiures. — The  old  treatment  of  Heberden  men- 
tioned above, — "quiet,  warmth,"  and  hot  drinks,  even  if  spir- 
ituous, also  "opium,"  beat  in  the  form  of  morphine,  15  mg.  {J  gr.)  hypo- 
dermicallyor  by  the  mouth,  during  the  attack,  and  repeated  if  necessary. 
As  Heberden  stated,  it  is  well  to  bring  on  perspiration  (and  hence  vasodila- 
tation) in  any  way  possible.' 

Nitrites.  —  The  most  important  means  for  the  relief  of  the  attack  is, 
however,  the  inhalation  of  amyl   nitrite. 

In  1867,  Lauder  Brunton  tried  the  effect  of  inhalations  of  this  substance  upon  patients 
suffering  from  an  acute  attack  of  angina  pectoris,  and  demonstrated  that  it  produced  very 
marked,  almost  instantaneous  relief.  He  was  led  to  investigate  this  substance  by  the 
realization  that  the  attack  was  accompanied  by  vasoconstriction  and  high  blood- pressure, 
and  by  the  knowledge  that  the  newly  investigated  amyl  nitrite  had  been  found  to  have 
a  vasodilator  action.  Lauder  Brunton'e  observations  have  been  generally  confirmed,  and 
this  drug  has  become  the  classical  remedy  for  relief  of  the  attack.  Its  action  should  be 
supplemented  at  once  by  hypodermic  or  oral  administration  of  one  or  two  drops  of  spirits 
of  nitroglycerin  (or  more  it  the  patient  has  been  found  resistant  to  it),  and  this  may  be 
followed  by  erythroi  tetranitrate  by  the  mouth,  since  this  drug  exerts  a  slower  action 
lasting  over  three  to  Bin  hours.  Erythroi  tetranitrate  should  be  continued  for  some  time 
after  the  attack. 

Potassium  Iodide.  —  Between  attacks  potassium  iodide  in  moderate 
doses — 0.3  Gm.  (gr.  v)  to  4  Gra.  (5i)  t.i.d.— should  be  given,  as  it  seems  to 
diminish  the  frequency  and  severity  of  attacks. 

Dr.  G.  S.  Bond  in  the  writer's  laboratory  has  found  that  practically  all  the  drugs 
which  he  has  investigated  affected  the  outflow  from  the  corunary  veins  in  the  dog's  heart 
exactly  as  they  affected  the  general  blood-pressure.  Amyl  nitrite  and  nitroglycerin  were  no 
exceptions  to  this  rule.  They  lo«ered  the  general  blood- pressure  and  dect^a-ied  the  outflow 
through  the  coronaries.  The  effect  was  the  same  whether  the  heart  was  dilated  or  not, 
and  seemed  also  (o  lie  independent  of  the  strength  of  the  heart.  In  \-iew  of  these  findings, 
it  must  be  borne  in  mind  that  Hewlett  has  found  that  a  rise  in  blood -pressure  fol- 
lows quite  uniformly  within  one  minute  after  the  inhalation  of  amyl  nitrite  is  l^gun. 
Whether  it  is  the  fall  of  blood- pressure  or  the  rise  of  blood -pressure  which  is  accompanied 
by  increased  tlow  through  the  coronary  vessels  after  the  inhalation  cannot  be  regarded  as 

'  Perhaps  this  may  bring  ^Ih  it  a  dilatation  pf  the  coronary  arteries. 
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certain.  It.  miwi.  bn  a4lniitiri).  Iionwer,  (litil  in  noixI'H  exivcHmeitU  tlie  coTOnary  iirlerias 
were  not  in  a.  stal*  of  viuuiiioUir  apwini.  nnci  tlierr-fore  liie  analogy  ui  uol  lui  abmluU.'  our. 
It  in  lUiio  prohnlilc  tlmt  tlic  inciv  Inwfrinn  <•{  iho  tc^nprnl  blood-prmtiirv,  inilrpeixlently 
of  any  fiction  upon  ilic  corUDuriM,  Ivuiis  iii  itarU  tu  rclkvc  the  cardiac  dilklatioo  by  diiniii- 
iilung  tiie  ircirk  of  tlie  haul. 

Caffeine,  Theobromine,  and  Theophylline. — Caffeine  and  e«tpe<-ial]y 
thent)roniin«  and  Iln-ii|)liyllitii>  prcpiiriitiunM — cspcmlly  iirt-u hpoljroinine 
t^o(]ium  ("agurin")  and  acettheophylline— have  been  highly  recommended, 
from  the  dinicnl  ^tanil-poinl,  liy  Ankiinai^y.  Kaufmann  and  Pauli,  R.  Breuer, 
iliich.  Pinoles,  v.  Leyden,  and  others,  to  relieve  and  to  ward  off  the  attacks 
of  stenoeardia. 

Unwnld  t^wb  baji  0\cn  lui  rxpnrimpnt&l  banifl  tA  thr^r  olmprvntioriH  by  dtnnotuilMit- 
Idk  on  llie  exciMd  bearl  tliat  tlimt-  drujn  iiicrciuw  ttiu  bluod  tluw  (lirouKh  tlie  ^uruiiary 
vcbkIb  an  ni-ll  u>  iiicceaac  lh<.>  ij-Htolic  output  nni)  the  foivn  of  the  hriut-brni.'  Thcdbrominc 
snil  thpophyllini-  ari-  to  in-  firxfcnv'l  to  caffeine,  nine*  Ihey  do  noi  incrvaM  iieriiihoraj 
^.■si^tIUlce  uiid  havi-  litljp  action  upon  the  liighpr  iiprvous  «?iilroi,  Imt,  on  the  otlirr  Iuuh), 
n  mopi"  nmrkfd  arlion  on  thi*  cnmiviry  artcri**.  On  ihp  othrr  hand,  ihny  air  not  very 
cirrtiuii  in  pnxlucJriK  T.h<^ir  elTort,  llwy  inny  be  Iwlpluj  In  itiine  caaee  ikiiii  niay  ubtioluloly 
[nil  in  othcrH,  und,  white  they  nm  worthy  of  a  trial  in  nimnat  cwry  CMC,  thffy  ennnot  m 
yet  be  expected  to  supplant  the  nitrites  and  iodidee. 

Diet.  —  Diet  i«  nlMmportant.  It  i*hould  be  ehicfly  Inctovcgo- 
tartan  in  character.  Tlic  meals  ehould  tie  §  m  a  )  I  in  amount,  to 
prevent  overloading  and  distention  of  the  .stomach  an<l  hrnce  the  pashing 
up  of  the  diaphrugin.  Oastric  fermentation  should  be  prevented 
by  removing  from  the  diet  any  articles,  sueh  as  soft  hoi  lireads,  heavy  and 
greasy  pastry,  etc.,  which  may  Ix"  found  to  product-  natiUenco,  and  by 
general  trpatnient  of  the  gattlric  condition.  .\  i  r-w  wal  I  o  wi  ng  should 
be  carefully  looked  for  and  treated  (sec  pugc  (HH).  Meat  and  soups 
should  lie  reduced  to  small  quantities,  ance  they  contain  considerable 
quantitiew  of  pnrin  hodicjt  which  have  a  vasoconstrictor  action  and  which 
also  act  injuriously  upon  the  kidneys.  The  vegetable  and  cereal  fuu<li4 
i<hoidd  iiiiikc  u)i  the  hulk  of  the  diet.  Halt  should  l)e  reduced  for  the  same 
reason.    Liquids  should  be  restricted  to  about  I5(K)  c.c.  a  day, 

Milk  may  lie  a  staple  article  in  the  diet,  unless,  as  in  many  persons, 
it  tends  to  flatulence.  This  is  sometimes  obviaU'd  by  aditing  a  very  little 
weak  tea  or  coffee,  but  very  often  it  must  be  dispensed  with  altogether. 

Tobacco  should  be  ab.-«)!utely  excluded  in  both  organic  and  func- 
tional cases. 

Tea  and  wffee  in  small  amounta  (one  cup  a  day,  very  weak)  probably 
have  very  little  effect  upon  the  average  individual  who  has  lieen  accuMtomed 
to  them,  but  may  be  quite  important  factors  in  bringing  on  the  attacks 
in  peri«>ns  whose  w.-n.si  live  new  is  a  little  above  nonnrd  and  in  whom  there 
ia  a  tendency  to  angina.    It  is  beat  for  them  to  be  given  up. 

Local  Treatment  of  (he  Chest  Wall. — Vigoroua  counter-irritation  to 
the  che-flt  wall,  by  blistering,  etc.,  is  also  of  value,  and  Ilassclbaeh  and 
Jacobseus  report  very  nmrkeil  improvementa,  lasting  a  year  or  so,  from 

■  Dr.  G.  S.  Boiul.  ill  itie  writer's  luboralorT,-,  bas  been  unable  lo  produoo  anjr  ai^xv- 
clablc  chaiiac  in  l}ic  outflow  from  Ihn  cimniury  v«iw  of  the  <lo^'s  lieurl  in  tilt;  aivi  with 
die  aitiyl  nitrite  and  nilrojdj-ocrin  obwrreii  a  mnriicd  deerra*c  in  tbn  ouiRow,  «vcn  when 
tlio  atiimal'ii  heart  wm  dilated- 
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exposure  of  the  precordium  to  the  Finaen  light  for  an  hour  a  day  until  a 
marked  cutaneous  reaction  or  even  blistering  has  set  in. 

Electrical  Treatment. — J.  0.  Hirschfelder  states  that  in  five  cases  he 
has  obtained  strikiog  relief  of  the  symptoms  by  treatment  with  the 
galvanic  current,  applying  the  anode  (a  pad  4  cm.  in  diameter) 
to  the  neck  over  the  course  of  the  vagus,  and  the  cathode  {6-12  cm. 
in  dianeter)  to  the  precordium,  and  passing  a  current  of  2  0  milliam- 
p  e  r  e  3  for  five  minutes  to  each  side  of  the  neck.  One  patient  remained 
free  from  attacks  until  his  death  two  years  after  the  treatment;  another  has 
remiuned  free  for  several  years.  In  the  other  three  the  relief  was  less 
permanent,  but  still  very  gratifying. 

In  other  cases  the  use  of  electric  baths,  and  especially  with  the 
sinusoidal  current,  may  be  of  value  (Humpf),  but  the  effect  is 
readily  overdone.  The  alternating  current  is  certainly  much  less  soothing 
than  the  sinusoidal. 
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PART   III. 


1. 

ENDOCAUDITIS. 

In  spite^Ttne  groatcr  frequency  of  artcriowliToaii*  and  myocnrditis, 
the  clinital  pii^luros  of  valvular  <iUtpa«es  are  so  much  more  detinii**  as  to 
rt-ndcr  them  the  most  nirikmg  of  all  diwajws  of  iho  hc-arl.  They  constitute 
indeed  a  larpe  percentage  of  all  diseases  bc«d  by  the  physician,  niiinhenng 
17S1  (7.1}  per  ront,)  of  tlio  23.2(K)  vmns  admittetl  to  the  medical  service 
of  thejohns  Hopkins  Hospital  from  IS89  to  1908, 


UISTORICAL. 

Vieua^UB  ui  1715  deacribed  Itwions  of  llie  vahia  occurring  in  the  form  of  wBrty  or 
caiiliflnwnr  exereaFf-ai-e*  or  vr(tpiaiii>nK,  which  jirrviMit^l  Ihc  clonurn  of  tlie  valx'u.  Vir^ 
cliow  vativ<\  utlcntton  lo  lli«  fiict  that  ub  a  mk'  them  veiiiMfttloiin  werv  nut  lutuatcd  At  tbn 
man(iTii<  of  the  cii-ipi,  but  ut  n  Uttk  diniaiicp  from  Ihe  manpn,  nt  thr  hnr  «f  cl<wiir«  where 
the  ciji"[is  Ktriirk  InRcrlicr,  nt  thp  point  where  iiijiirj'  ii>  Ihe  cndntht-lia!  W'IIb  wub  iniwl  likriy 
tnoocur.  Tlml  litis  iiijiif^i*  naa  luiuully  iliii:  to  IhiMicliormf  bucli-iin  w.-ie  idinmi  when  Wiiige 
and  lleibrrjt  ami  Virchow  in  ]8(i!'  deiiii)Ti»iiraIod  micmucupically  the  pntivDoe  i>f  imnuU! 
gruiiules  withiij  the  vvKe<tiitions.  In  IS-SJi  Wt^icliK-lhuuin 
cultivnlrd  i<lit|ihy1ococci  and  streptocoeci  frani  rmtocnrdinl 
veKet*lions,  and  hi»  piipil  WyMolimrilch,  in  wpjl  as  Orl.h 
mid  Kibbett .  pruiliiceii  tlietii  ex|!eni[iriitiilt}'  in  uiiiiniUit  bv 
the  injeetioi)  of  bacteria  into  llic  blooi]. 

P\THnI.onirAI.    ,»NATOMY. 

Devclopitwnl  of  the  Lesions. — Mechanical  or 
ioxic  injury  is  nn  important  factor  in  bringing: 
about  thow  lesions  upon  the  vidvejt.  Indct-d 
Wyssokowitch  found  that  his  experiineni«  sur- 
cwdcd  ohIv  after  he  liad  pvinctun-d  or  injured 
the  valves  with  probes;  while  Ilibbert  supplied 
th«  mechanical  factor  by  inji^eting  emuliaonn 
of  potato  cultures  which  contained  small  masiie^ 
of  |K)tato  that  hurled  themi<«lve«>  Against  the 
valves.  Friulden,  on  the  other  hand,  found 
that  infection  of  the  valves  took  plaoe  in  much 

the  same  way  if  the  valves  had  been  injured  with  chemical  Bubstanocs. 
The  rihri)iou:<  exudate  is  exudated  rapidly  after  the  injury,  and  \>t  whipped 
into  strands  by  the  action  of  the  cuirent.  i>o  that  within  one  hour  after 
mechanical  injury  nf  the  aortic  vatve  a  mass  of  fibrin  having  the  caulifiowcr 
ahapc  of  a  vegetation  may  be  found  filling  the  hole  in  the  valve  (Hir«chfelder) . 


Khi,  170,  —  F^hTErtfiu*  <I*|HB«I 

»  h  ti  w  1 II  t:  i,i*n  IT  itf  I'KUlrflTWff' 
■h[it»Al  iiiiLM  ctf  lilirm  t«<Kl>  t»  jihic 
ihi>  hnlii  til  fh(  Tilrt.  (KiniliioB 
ot  ll.p  John  9  ilophioB  ltrt*]Hi*J 
ItullMin.i 
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Ulcerative  Gndocarditl!>.~-The  fnte  nf  thiH  Rbrinotis  exudnte  &nd  the 
typo  of  tU«  k-sioD  varies  with  llic  viruliMicc  of  the  gorrn.  If  tlio  vLruU-nce 
is  hi^h  the  lesion  is  often  lari^e  and  may  involve  the  wsIIb  of  the  auricle 
or  ventricle  (mural  cudocurdiiiji)  us  well  m  the  etupet  of  the  vnlve  (valvu- 
litJB).  The  necrosis  spreads  into  the  deeper  tissues  of  the  valve  or  even 
penetrates  through  it,  and  the  vegetation  conHiitts  of  n  mass  of  degenerated 
fibrin,  clumps  of  bacteria,  and  necrotic  tissue  (Fig,  174)  rich  in  polymor- 
phoiiuclenr  leucocytes.  Toder  the  influcitci'  iif  llie  fennoiils  which  the«c 
secrete,  the  masses  become  partly  liquefied,  so  that  their  attachment  to 
the  ruaps  is  loosened  and  they  may  In-  readily  «wepl  off  i»«  emboli  by  the 
force  of  the  blood  strenm  only  to  cuuso  infarction  imd  nb^eosses  in  dis- 
tant tisEues.  Such  emboli  naturally 
vnry  in  aiw.  from  u  small  bit  of  fibrin 
barely  capable  of  plugging  u  capillar)' 
to   a   raaha  almost  the  size  of  the 


fiti.  ITt, — ^ Mitral  rniHttmnliU"  Kh^mmji   bim* 
A.  WBtulioiM  ■lone  linr  nl  tlmiicf. 


Fio. ITS 


lAflfrv.  l.«D0n.l 


valve  itsdf.  However,  they  rarely  reiich  the  tremendous  size  attttined  by 
the  non-septic  emboli  which  arise  from  intra-vitam  thrombi  in  the  auricles. 
Chronic  Endocarditis.— When  the  bacteria  upon  the  valves  arc  leas 
virulent  or  the  immunity  of  the  patient  develops,  a  dilTercot  process  occurs. 
The  nreHs  nf  neenisi.t  nm  smaller  and  are  walled  off  with  leucocytes,  f.ater 
these  give  place  to  the  fibroblai-ts  and  plitiiniu  cells  of  chronic  inflammation, 
which  in  tun)  are  replaced  by  strands  of  newly  formed  eonneelivo  ti.ssiie, 
which  push  out  into  the  exudate  and  finally  replace  it  altogether,  leaving 
a  solid  ve)rctatiitn  composed  entirely  of  fibrous  tissue.  With  the  ingrowth 
of  ponnwlive  tlsHue  blood -ve».«ei'^  penetrate  into  the  vegetation,  entering 
it  from  the  subendocardial  laj'ers  of  myocardium  just  as  they  enter  acle- 
rolic  patches  in  artoriosclerwsia  (Koester,  v.  l.angiT.  Darier,  Riljbert),  Fig. 
172,  As  healing  becomes  complete  the  endothelial  layer  of  the  intima 
slowly  grows  in  from  the  periphery'  and  gradually  covers  the  entire  vegcltb- 
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Uon.  Thin  relinmg  of  the  vefretjition  with  ondnt helium  is,  from  n  prog- 
noHtic  «ituii(l-iK>int ,  a  moKt  inijiordiiit  sti>p  in  the  hcaJing,  for,  as  Wysiiobo- 
witoh  has  shown,  infection  occurs  most  readily  when  the  aurfiice  of  the 
vAlve  is  injured,  and  clinical  experience  shows  that  a,  vulve  odcc  injured 
is  particularly  liabl«  to  ivin- 
fcciion.  Thus,  it  in  common  to 
find  a  fresh  ulcerative  cndo- 
C4irditi;t  occurrinu;  upon  a  valve 
which  is  already  the  ^lubjcct  of 
a  rhronic  emlocarditiB.  se^'eni] 
different  slugi-:<  np)ieiiring  upon 
the  samv  Bpccinicn. 

INrECTIVK    ACENTS. 

Tl»e  moat  important  infoc-  e-"' 
tive  agents  in  the  eausation  of 
endocarditia  are  the  micro- 
coceus  of  rheumatic  fev^r, 
the  pyogenic  cocci,  the 
pncumocoocuK,  the  gono- 
coccus,  the  biicillus  influ- 
ence, and  the  spirochaete 
pallida  (triponema  pallidum) 
of  syphilis. 

Rheumatism. — By  far  the 
most  frequent  cause  of  heart 
disease  is  rheumatism,  which 
gave  rise  to  62.6  {x-r  cent,  of 
Border's  casea  of  malignant 
endocarditis,  an  d  occurs  i  n 
about  the  same  pcrccntnge  in 
the  milder  forms.  However, 
the  exact  cauaid  factor  of  rheu- 
matJKm  itself  is  not  yet  settled. 
Sahli  in  I8U3  isolated  what  he 
thought  to  be  a  stapliylocottcus 
from  joints,  endocardium,  and 
the  heart's  blood  of  patients 
dying  of  acute  non-suppurattve  arthritis,  and  then  stated  that  he  "  re- 
garded aeutit  articular  rhcunialism  as  an  infectious  dis- 
ease due  to  the-  action  of   attenuated   pyogenic   cocci.'" 

Romntly  Mcnxcr  and  Rutiut  Cole  ba%-e  revived  ihiii  view,  anii  the  laitM^  fuu  produced 
nvn-mippurativc  arlhritia  imd  eiidontrdiUii  in  nbbitx  by  the  itijoctiun  of  stn:pl«icoc<-i  tram 
TAriotw  •ourcea,  Hliuirinic  »liin  tbat  in  Iha  joints  tbflw  AMtune  tb« dlploooccus  arrau^iueut, 

Triboul«t,  Wnm-nnaiin.  Wealphal  and  UalkulT,  and  PuyDton  nod  Paine,  bowcvtir, 
t^ard  the  lulcroooccu*  (di^ilococoua)  which  they  haw  obtained  in  eajmof  the  rhnuniatic 

■  "  .  .  .  AidTaasuiig  de»  Gelenk  rheumBliHinuH  ahi  eiiwr  auf  der  Wlrkueg  ubge- 
•ehwaclitei'  pyoKcncn  Kokkenlxnuheuden  Infeklioiuknuikheit." 


Cliar'lir 


PairilUrr  oimcli 


Pki.   173. — Btiumm  nl   Ui*  nomutl   kuiiculovanrieular 
t«lv*.     (AtUa  PiarwI.) 
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cTcle  M  a  opodGc  orgkninn  or  «C  loMl  &  Kpecifio  alrain.  [hoiigh  Walk«r  l)a»  iJiown  ilmt  fta 
nilttml  (-harocicridllot  are  by  no  ihcaiik  nlinrjily  iiL-5tusl.  The  mJcrococcuK  (rlierumaticut} 
of  I'uyniuii  mid  Fuiiis  luiBiuiits  ihr  iliplufucyiij*  famt  in  ihe  joinu  bill  lic«onir>i  a  stivp- 
loeocciii'  in  Riilliirc  ninlii\,  jiiot  m  CuIr  (nunc!  (or  many  onlinnry  xlrc-ptiicc^i'i.  Bcnitic  knil 
LoDiccope  uLki  liat-t!  Lralulcil  uliut  tliey  IN-Iit'^c  l»  l«  Iht.-  niicrurocoUF  i>f  Pnyiiton  aivl  {"nine 
front  cum  »f  utthritis  villi  nnilnrnrdilw  and  bii%-p  produced  bolh  cuaililioiis  in  iiiiiiniila. 
Ptoyoton  liiut  olilaitied  itieMnic  jiciiii  fmin  tliP  cotvbrnl  cnrl'X  in  nmplr  ('hniT'n  mid  frcini 
llic  Uirudla,  Jteakiti*.  on  thr  (itlii-r  liaiid.  hun-Tuijod  [aqce  Itivi  of  Btreplocooci  in  llio  lotwibi 
wliirh  have  bocn  irnigvcil  from  jiatiunta  Uaviii];  thctiiiiuliiuii.  bul  tlicvc  gunus  do  not  »bow 


Flu.  i;4.— Pholumiorocnpli  or  ■  ipwiura  (hDnrinR  unit*  anil  iRitMMa  adMM£<i«  M«q«  WtV'l 
thr  miml  vslvv.  A.  Fjitm  >pM^ni«i  (1nw  prmrtK  U.  Ouiliii*  tliniali  Aopias  Iha  poctloq* lmiim«t> J 
IX  U.  ■nd  K  u*  Ukfli.  (*.  Maw  "f  thr  ■»■  nl  ncutf  fndocsnliU*  Ihllh  |iov*r1.  D.  UlHtVttnS  <n 
■howina  mm—  of  nTcrotlr  tluut  •.nil  nudaw.     f..  Ana  »!isn  ilic  (inma  ii  mof*  chiuiiic  ihuwiuK 


tmy  uniformity  wbich  would  permit  tbem  lo  b«  id^fitll^od  with  the  strain  of  Pbyiilon  uad 
I^u^e.  ThiMU  potnU  ti^nd  to  furur  the  ori^inul  vierr  of  Sahli  l)ml  ibcuinutiian  is  not  diie 
to  a  sinfclr  ilrain  but  tn  n  vnricly  of  ntlcnualiHl  cocci,  and  i*  therefore  to  be  rricardrd  as 
a  dinicij  group  of  diowwwi  r«lb«r  tbnji  iw  a  uugle  diwasv. 

The  Pyogenic  Cocci. — The  pyogenic  cocci  of  pucrpt-rnt  fever,  absccse, 
and  m-plic:emia  arc  alHo  very  common  caueeE  of  cnclocarditis.  They  are 
idcniifiifi  with  sperial  frix|uciicy  in  the  mHlig:ii«nt  fomiK,  owing  to  the  readi- 
I1CB8  with  which  they  arc  then  cultivated,  but  there  scomfi  little  doubt  that 
les8  virulent  strains  are  responsible  for  cancii  of  eluonie  endocarditis  oa  wdl. 
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Pneumococcus.  —  Wells  found  that  the  pneuraococcua  caused  endo- 
carditis in  4  per  cent,  of  his  517  autopsies  upon  cases  dying  of  pneumonia, 
and  hence  the  tatter  disease  is  a  relatively  frequent  cause  of  endocarditis. 
Lenhartz  states  that  the  endocarditis  often  arises  as  a  recrudescence  after 
the  fever  from  the  original  pneumonia  has  subsided  (13th  to  15th  day), 
and  that  it  is  often  malignant  and  accompanied  by  meningitis. 

Qonococcus. — The  importance  of  the  gonococcus  in  producing  endo- 
carditis as  well  as  rheumatism  is  growing  from  year  to  year. 


CHOREA 
TONSILLITIS 

AKI'HBITIS 


Pw.  175. — Porl«I«of  infeetionin  todocMditis.  (Schenmtic.)' 


The  ctinical  association  of  endocarditia  and  urethritia  was  recognized  by  Ricord  in 
1S47  and  by  Brandea  in  1S54.  V.  Leyden  in  1893  demonstrated  upon  the  valves  cocci 
which  decolorized  by  Gram 'a  method,  but  the  first  positive  cultures  of  the  gono- 
coccus from  the  blood  during  life  were  made  at  the  Johns  Hopkins  Hospital  by  Thayer 
and  Blumer  in  1895.  Since  then  the  condition  has  been  found  frequently,  and  should 
always  be  sought  for  in  cases  of  gonorrfi<Eal  riieumatjsm. 

Miscellaneous  Infections. — Occasionally  endocarditis  arises  during  or 
after  diphtheria,  scarlet  fever,  and  smallpox,  though  in  these  cases,  as  in 
tuberculosis,  the  lesion  is  probably  most  frequently  produced  by  strepto- 
cocci which  are  present  as  a  mixed  infection.  True  tuberculous  endocarditis 
is  rare  (Marshall),  though  it  has  been  produced  experimentally  in  animals 
(Michaelis  and   Blum). 

The  bacillus  of  influenza  is  also  an  important  factor  (Austin),  though 
less  frequent  in  endocarditis  than  in  myocarditis. 

'  The  term  micrococcus  rheumaticus  is  used  for  coDvenience,  but  with  all  reaervations 
as  to  possible  apecificity. 
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SyphDis. — Whether  true  valvulnr  lesions  are  produced  by  the  spiro- 
rhaiU;  pnllidu  of  ^lyphill))  hug  not  Iwcn  absoluu-ly  |ii\ivcd,  hm  ivoontly 
('oUina  and  Sachs  and  Longcope  have  obtained  a  positive  Wiisscrmann 
Fuactiun  in  a  large  |KToi>nt»g«!  of  casM  of  Aortic  insuffiriency  in  which  the 
valves  were  puckerwl,  shrunken,  and  calcified.  In  these  cases  it  h  not  the 
iittimu  but  the  mitldle  rihro-cltt.-*<i'r  lityer  of  the  valves  in  which  the  rhan^ 
goes  on,  exactly  analogous  und  u«uaily  coincident  with  nimilur  changes  in 
the  (leo|XT  hiycrs  of  lUc  intimn  ami  meiliii  of  the  aorla. 

Sclerotic  and  Atheromatmis  Lesions  of  (he  Endocardium.  —  Rosiden 
t,he.t«>  fonn.'<  of  endocarditis  ihew  seeniH  tn  i)e  a  certain  number  of  cases, 
espL-cially  of  lesions  alxjul  tlif  aorta,  in  nliich  DclcroHts  and  calcifientton 
take  plare  in  the  fibro-elaxlic  layer  of  the  valves  exactly  as  in  the  luetic 
Ivsioii,  but  in  which  thv  puticiil  has  never  had  a  luetic  infection  (an  in  the 
eatie  of  J.  L.,  paj^e  467).  The  mmilarity  here  is  exactly  like  that  between 
luetic  nnd  nonduetic  arteritis,  a«  «hown  by  OphtiU,  and  need»  no  further 
comment. 

PATHOLOfllCAt.  PHVWOLOCY. 

The  disturbances  in  heart  action  due  to  endocarditiH  may  depend 
upon  three  immedtfltc  eau^H.- 

(1)  Thn  rirf^clianicaJ  cITccM  'liic  to  le«k«  or  olwlnicttons  at  nny  of  the  VAlviiUr  orifiow, 
(Tbw  will  be  iliscusBtMl  ui  ilvtajl  in  coiiiiFcliuii  u'itli  cairb  of  the  chronic  valvular  leraons.) 

(2)  The  WRjikcnlnK  of  the  hcnit  Diiiurlc  due  to  (hr  acuti^  myot'unlitiii  and  the  (attj^ 
BD(1  [lun'UcliyiiiHiuiDi  chai)j!c«  In  the  nuiscle  otIU,  rcsultiiijc  (rum  tlie  •lircct  Invation  of  ihr 
muscle  hy  ihr  cocui.  (mra  effect  of  their  tosiiw  iii>oii  It.  ami  fixini  tlic  aoiciniu  which  (iv- 
quentljr  ticicoinpiudm  the  inrectioo. 

(.1)  The  wculwninff  of  the  lieurt  which,  a*  iu  other  febrile  anil  inf««lioua  diiieiue*, 
re*ult«  from  lowcrinji  of  vaDomolor  tone,  nnii  wliich  in  brouicHt  aboiil  hy  a  inLiliiT  rmptU 
I  (it  the  IiUioiI-vp-ibcIb.    Thin  is  accoiiipuiiiiil  hy  low  bliMKl-pnuaun!  anil  rapid  pulse. 


Id  the  chronic  forms  of  carditis  the  6rst  ts  the  most  important  factor; 
while  in  the  simple  acute  and  the  roaliRnani  forms  the  two  latter  frequently 
outweigh  it,  so  that  there  may  be  few  symptoms  referable  to  the  local 
mechanical  effects  upon  the  circulation. 

Effects  on  the  Circulation. — The  phystical  rigns  wilt  be  discussed  pftr- 
ticularly  in  the  case  of  iiiiiividual  valvular  lesions;  but  in  general  it  may 
be  said  that  a  leak  ai  an  orifice  neccsriilateK  an  increase  in 
the  output  of  the  chamber  in  order  to  compensiit*  for  the 
amount  regurgitating  or  an  inereaae  in  force  of  eontraetion  of  the  cham- 
ber behind  it.    Thus,  in  mitral  insufficiency, 

V«iittiouliir  ti}«to1ic    output  —  Output    iiito   aorta -)-  Itackflow 
,    iota  auricle; 

while  in  aortjr  insuflicieney 

Ventricular    ayatolic     output  ^Oiilput     Into    aoftn •-Outflow 
thiuugh  t)eripberal  i-unels-f  Buckfluw  i&to  ventricle. 

In  cither  of  thmr  eatm  the  eircuUutm  auty  be  niaintaificd  cither  by  inertMiif:  thic  output 
per  beat  or  hy  incrcitsinn  the  hcari-Riic;  anil  in  ncilhcr  of  theae  mm*  Is  the  piilMvpniMiiirQ 
proportiunuJ  to  tlie  ijil^ilic  output  ot  the  ventricle. 

Oil  the  other  'band,  when  n  valvular  orilicr  Ih  narroHcH  it  may  have  Utlie  or  no  effect 
until  the  iMrrowinit:  nacbeaa  certain  point:  lor,  ihoij|:1i  it  niows  tlie  inllowor  tite  onlfluK'. 
aa  tbe  ciue  may  b«,  yet  the  duiattoa  of  lyilole  or  of  iliiuiolc  may  l>c  tufficieittly  final  to 
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pvraul  or  cnmplttlc  &UitiK  or  fonptyin);  ilurini;  ihn  limn  avnjlftble;  but  beyoDnl  thb  grMitcr 
drivinK  power  ifi  neo'li'il  and  the  cliaraber  behini)  tlie  tUwMau  miut  uiuler^  byprrtn>|>hy. 
Kv^'urgiluliuiis  iMuiilly  cuuht  dilnlntion  of  the  chnmbrrH  into  whivb  I  lie 
Innk  nmirs.  uiilnui  a  jfrnal.  inrrr-Mtc-  in  tonicity  of  the  iniisck-  hus  cuused  tho  Ckvity 
acCUiilly  to  di'cruine  iii  situ  tStewurt,  Ciuneron,  HinKbrdciitr.  Clorlta). 

CUKICAL   QROUPINa. 

Clioicidl)-,  «ndocftrditii!  (or  carditis')  hii«  been  divided  by  Osier  into 
three  Kroups: 

(I)  The  in  A 1  i  f^  II  ft  n  t  typi-.  in  which  seplie  and  highly  febrile  aymp* 
toms,  nith  symptoms  also  due  to  septic  emholUni  in  various  parts  of  the 
body,  dominate  the  clinical  picture,  ami  in  which  the  cardiac  lesions  may 
spread  rapidly  and  involve  almost  all  the  valves.  This  U  usually  fatid 
during  the  acute  attack. 


Fta.  ITG. — I'coipErAlurc curve IniniacswofiiwUciuuiloulaardilu. 


Fh.  ITT.— Tvnitwnlurv  oin*  Inm  >  mm  ol  nmplf  ■« uu  tmlaaiciUtU. 


(2)  Tlie  simple  acute  type,  in  which  one  or  two  valves  (the 
mitral  and  aortic)  arc  afferted,  but  where  the  lesions  remain  confined  to 
them.  The  salient  feature*  of  the  dtwase  are  not  those  due  to  high  fever 
and  embolism,  althouRh  these  may  at  times  be  present,  Imt  thi)S(*  uttually 
produceil  by  the  infective  iigrnt:  and  in  addition  there  aiv  weakness,  an- 
orexia, and  amemia,  some  respirator)'  distress,  and  syocope  on  exertion. 


'Cnrdilio  —  inflnmnuttion    atlrtting    endoFardium,   tnyiMardium,   and   pttricitrdiuin 
Biintiltane»u°ly. 
20 
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Occasionally  there  are  (edema,  enlargement  of  the  liver,  ascites,  precordiul 
pain,  and  palpitation,  but  iWik  im  often  nl>acnt. 

(3)  {'  h  r  o  n  i  c  endocarditis  usually  follows  after  an  attack  of 
simplo  acute  endocarditis,  although  it  may  set  in  tnMdiou»ly  an  a  n-sult  of 
progressive  sclerotic  changes  in  the  valves,  especially  in  association  with 
arteriosclerosis,  syphilis,  ami  chronic  aniemia.''.  The  original  characteristics 
of  an  infectious  disease  have  subsided,  and  the  picture  is  entirely  due 
t-o  the  mechanical  effects  of  leaking  valve^t  and  weakened  heart  muscle; 
in  short,  to  slowing  of  the  circulation,  dyspnccu.  cough,  ocdems,  digestive 
disturbances,  palpitation,  precordial  and  referred  pains. 

MAUCJNANT    ESnOCARDITlS. 

P.\ritOGKSK»l». 

Most  commonly  an  attack  of  malignant  carditis  is  not  the  first  heart 
disease  from  which  tlic  patient  has  sufTered.  but  it  is  found  that  the  acute 
process  involves  a  valve  which  already  shows  marks  of  a  chronic  endocardi- 
tis. ThiF;  is  not  at  all  surprising,  since  Roscnbiich,  Wyssukowltsch,  Ilascn* 
feld,  and  others  have  shown  that  valves  once  injured  become  the  seat  of 
inflammatory  processes  much  more  rcndily  than  when  intact.  If  the 
orifpnal  lesion  is  a  verj-  chronic  one  and  the  vegetation  well  supplied  with 
blood-veiweU  (Ribbert),  organiiation  of  the  cxutliite  may  go  on  even  more 
readily  than  in  an  intact  valve;  but  if  the  older  exudate  is  still  fibrinous 
or  fresh,  the  tendency  to  soften  and  ulcerate  is  greater  than  if  it  were  rest- 
ing upon  a  base  of  relatively  healthy  tissue. 

Often  the  second  and  miitignant  infection  may  he  due  to  an  organism 
quite  different  from  that  producing  the  first,  so  that  one  frequently  finds 
a  malignant  endocarditis,  due  to  the  streptococcus,  the  pneumococcus,  or 
the  gunococcus,  attacking  vegetations  originally  of  rheumatic  origin. 

In  the  chronic  forma  of  valvular  lesion  the  symptoms  of  an  acute 
febrile  diseaM>  have  disappeared,  and  art-  replaced  by  clinical  pictures  with 
characteristic  forms  of  hypertrophy,  stasis,  and  murmurs. 

Occurrence  and  t>istrlbution. — Tlie  rtlulivr  rurity  of  mu1i|;niml  cndocHrditiii  in  nhomi 
by  thii  furl,  tlinl  only  l.i  cw*  have  cicciirrT^i  rthohs  2^1,200  aiimitlciJ  to  ihir  Johru.  liopkin* 
HoBpltiiJ  (0,19  [wrceiii, ),  iin  comfntr*!!  with  I  "HI  (7,6  jicrctiit.)  of  chrutitc  valvular  iliucaBe; 
nlp«)  by  llif  nUliatkii  of  Horder,  wliii  i-iicinuitfrwj  l.'iO  ca»™  nmonK  19, (MM  pniiriili  aiiniiltcil 
tif  St.  Hurt, hoi fimcw's  HoBpital  (O.Tfl  ji^r  cent.).  The  occurrence  of  Ilordcr's  l.'iO  com-h  mi 
ngania  u^  wan  ua  fullown:  I'uder  5.  '2  casus;  5  lu  IG  yfuni.  ■>:  1I>-1-')  ypsra,  9;  l.V-30 
>"rar».  29;   20-.10  yc«ni.  :H);  ;«>  40  y«i«,  31:  -lO-.W  yiw».  23;   .10-(W1  yea™,  S;   over  m.  i*. 

The  iiivotfeinvnt  of  the  valcM  wa»:  Mitral.  'Hi;  aurlic.  32;  ttiitnil  ilihI  uurlic,  03; 
tricui|iici  anil  initmJ.  14;  pulnioimry  utxA  niitml.  7.  Tlierr  wen  miiml  niiricular  loioiw 
in  43;   miiml  vcntriculnr  In  Si;  cnnticnilal  hrnrt  Icsinnii  in  8. 

(Hhrr  MKOB  Hii<l  cuiTi)iliciitioiiB  v/rrv:  Ecilur^ied  ■p]t«ii.  47:  hcurl  fuilurv,  66;  luPiiia- 
titria  (BomcliinrM  only  mkuyscapie).  4<t:  ivUchiir,  43  (on  IcKii  only  in  10);  hnia  nyinp- 
tonui  in  23  (chorcifonn  moveiDcnts  In  7;  retinal  heniorthag«H  Dot«<l  in  5.  though  certainly 
more  fmiueot);  embolic  oneuriamk.  20. 


TTPES  or  llALtUNANT  ENDOCARDITl,'*. 

Osier  in  his  masterly  lectures  has  divided  the  cases  of  malignant 
endocarditis  into  three  clinicut  groups,  which  may  present  both  acute 
and  chronic  forms. 
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1.  The  acplicneiii  tc,  in  which  tite  >]riiiptoiiia  Arc  primnrily  th(i»«  of  teptictrmik. 

2.  The  tygihoidal  type,  which  dotvly  rcMifinhlcM  kcv.tt'  tyiilniiJ  t*vpr  Oi  acute 
milinry  lubereulooiii,— <iOtiUnuoija  high  tevvr.  eiilargiHl  aiilwn,  uuil  .iL-rnco  of  other  local* 
bed  Rymptamii. 

3.  The  cerebral  type,  dominated  by  embolism  u(  ilie  bruio,  coma,  aicniD^tiit, 

pflrslj-arii. 

Scpticsinic  T>pc. — The  septicemic  type  is  tlie  most  rommon  and 
typicftl)  usuiUly  following  ab8ce«.t,  puerperal  fever,  operution,  wouodi), 
oooaBionalty  tousillilin  or  quinsy,  or  some  other  definite  infection,  and  Li 
tharaclcriwd  by  prostration,  anorexia,  malaiw,  frequently  hcMlaches,  and 
shaking  chills.  In  HordcrV  IJO  ca^cs  the  fever  waa  continued  in 
12,  irR'gular  and  intermittent  in  37,  quotidian  in  40,  absent  in  5.  The 
temperature  eoioetimes  fell  for  »  period  before  death.  The  coniplexion 
lias  th«  sallow  yellowUh  color  of  ba>mato^nous  jaundice,  there  is  rapidly 
progrestung  inrreasing  aniciniu,  and  the  eyes  arc  dull.  Tliere  is  eotnctimes 
acute  purulent  conjunctivitis,  sotnetimee  disturbances  of  vision  or  even 
blindness  due  to  the  protcncc  of  minute  emboli  or  hemorrhages  upon  the 
retina.  The  cheeks  are  sunken;  the  skin  is  usually  dry  except  during  the 
rigor  (in  rontnul  to  the  dreitehinn:  sweats  of  rhcvmalic  fever);  the  tongue 
is  dry  and  furred;  the  lungs  may  be  clear  or  septic  bronchopneumonia  may 
bi-  present,  Re^jiiralion  iw  usually  rapid.  The  signs  over  the  heart  are 
variable.  In  some  cases  there  are  no  abnormalities  in  heart  sounds,  cardiac 
ftreA,  or  in  piibations,  except  for  a  rapid  pulse-rate,  and  then  the  diagnosis 
may  long  remain  obscure;  or.  on  the  other  hand,  the  loudest  murmurs  may 
be  present  both  in  systole  and  in  diastole,  and  thew  have  a  distribution 
corresponding  to  almost  any  of  the  valvular  lesions,  or  more  usually  to 
Neveral  lesions  combined.  These  sigitfi  often  change  markedly 
from  day  to  day.  corresjionding  to  the  progression  of  the  lesion 
from  valve  to  valve,  the  growth  of  the  individual  vegetations,  or  the  dis- 
appearance of  the  latter  tin  they  slough  off  into  the  blood  stream.  The 
pulse  bi  small  and  collapsing,  but  usually  too  rapid  for  dicrotism,  and  the 
blood-pressurc  is  low  (maxtmid  S,^»  to  110  mm.,  minimal  60  to  90).  It 
becomes  larger  and  more  typically  water-hammer  in  character,  and  the 
dia!<l«Iir  pressiiiv  fulls  to  40-.'>0  mm.  if  a  leak  sets  in  at  the  aortic  valve. 
The  loud  systolic  murnmr  over  the  tricuspid  an-a,  corresponding  to  tricuspid 
iiifuRicieucy  either  functional  or  organic,  is  among  the  most  common  in 
malignant  endocarditis,  for  this  valve  bears  the  brunt  of  both  the  increasing 
organic  lesions  and  the  progressive  weakening  of  the  heart  muscle.  Accom- 
panying this  there  is  also  systolic  (lulsation  in  the  jugular  vein.  A  diastolic 
niurmtir  may  be  present  to  either  left  or  right  of  the  sternum,  and  may 
correspond  to  either  aortic  or  pitlmonio  insufficiency,  the  distribution  in 
the  tatter  case  being  somewhat  different  from  the  former.  A  pericardial 
friction,  associated  with  the  onset  of  fibrinous  or  purulent  pericarditis,  is 
not  uncommon. 

The  liver  is  frequently  enlarged,  either  from  cardiac  weakness  or 
from  a  deflnitc  suppurative  hepatitis  and  cholangiti-s.  When  associated 
with  triiwupid  insufficiency  it  may  pulsate  wHth  systole. 

The  spleen  is  often  enlarged,  from  the  presence  of  infarctions  of 
greater  or  less  extent.  The  abdomen  may  be  otherwiM  normal  or  may 
be   teniw,  and   there   may  be  local  tenderness  and   muscle  spasm  from 
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localized  infection  or  general  peritonitis;  not  infi-equently  these  aieia 
correspond  to  ihe  ut«riis  (('.ipt-ciftliy  in  puerperul  cndoc-arditis)  or  to 
the  kidney,  owing  to  infarction,  in  which  case  there  are  also  albumiauria 
and  haimatiiria. 

There  is  sometimes  oedcmii  of  the  extrenutiea.  Arthritis  m 
frequiint,  often  iiceompanied  by  injury  to  the  epiphyses  as  well  as 
the  joints,  and  occjwionally  by  spontaneous  fractures.  The  skin  may  show 
very  numei"oiis  small  purple  petechiae  or  large  areas  of  ccchymosis; 
or,  on  the  other  hand,  there  may  bo  numerous  subcutaneous  abscesses  of 
varyinjc  sikp. 

The  blood  count  is  usually  low.  especially  tho  hErmoglobin.  cor- 
reapondinfi  to  the  type  of  a  secondary  anemia.  Sometimes  500,000  ery- 
throcyte's are  clcstroyixl  fiach  day.  There  is  idmost  always  a  polymorpho- 
nuclear leucocytosis  (20,000-  30,000).  As  has  Ijeen  seen  blood  cultures  are 
posilive  ill  iiboiu  'JO  per  cent,  of  the  ea.*«:'s,— colonies  of  the  infective  agent, 
usually  20-40  per  cubic  centimetre  of  blood. 

The  u  r  i  n  e  is  of  variable  amount,  and  apecifie  gravity  usually 
hif^h.  It  generally  contains  albumen  and  ca«ts,  and  often  there  is  definite 
htematiiria  due  to  infarction  of  the  kidney.  Sometimes  tho  blood  can  be 
seen  only  with  the  microscope.  Not  infrcf|uently  there  Is  cystitis  with 
oocci  in  the  uiine  in  considerable  quantities. 

Typhold&l  Tjpc. — The  eaaes  of  ih*-  typhoidal  type  are  characterized 
also  by  asthenia,  by  high  fever  (103°  to  106'),  which  is  more  or  less  continu- 
ous, frcqui'titly  liu!*hed  face,  dr>'  tongue,  sonielimrs  coma  vigil  and  picking 
at  bedclothes,  enlarged  spleen,  but  otherwise  no  definite  localizing  symp- 
toms. There  may  he  a  slight  bronchitis  or  small  foci  of  bronchopneumonia. 
The  cardiac  signs  may  he  indefinite,  or  may  be  thought  to  be  remnants  of 
old  viilvuhir  Ifrtitins.  The  dilTorentiation  from  typhoid  fever  on  the  one 
hanii  and  acute  miliary  tultcrculosin  on  the  other  may  be  impossible  by 
the  niinple  methods  of  phy^cal  diagnosis,  and  the  diagnoMK  must  rest  with 
the  blood  cultun-.  Occasionally  the  presence  of  iJctcchia-  in  the  skin  may 
suggest  typhus  fever.  Examination  of  the  eye-grounds  may  show  small 
white  spots  of  retinal  exudation  ami  occasional  hemorrhag<.>s.  but  the  pic- 
ture may  be  difficult  to  distinguish  from  typhoiil  lymphomata  or  miliar)- 
tubercles.  The  presence  of  leurocytows  is  suggestive,  hut  not  derisive, 
while  the  al]«cncc  of  Widal  reaction  is  of  value  only  as  negative  evidence. 
The  only  deciwve  evidence  is  given  bj-  the  blood  cidture. 

Cerebral  Type.— In  the  third  or  cerebral  typo  the  symptoms  due  lo 
embolism  of  the  brain  and  usually  of  the  left  middle  <'erebral  artery  domi- 
nate the  piclure,  There  is  a  hjst^jry  of  onset  with  fever,  wenkoess,  and 
perhaps  chills.  i>erhaps  a  shower  of  petechias  over  the  body,  and  hu'maturia, 
and  then  n  sud<len  onset  of  hemiplegia,  with,  or  more  usually  without,  con- 
vulsions, and  perhaps  relapse  into  unconsciousness.  The  patient  is  then 
left  with  uuconsciousnes.4.  hemiplegia  (usually  right-sidedi.  and  usually 
aphasia,  more  or  leris  disturbance  of  vision,  and  choked  disk.  The  septic 
infarct  may  also  give  rise  to  purulent  meningitis,  so  that  there  may  be 
unconsciousness,  rigidity  of  the  neck,  and  Kcrnig's  sign  as  well.  an<i  tlw 
cerebrospinal  fluid  obtained  from  Inmbar  puncture  may  be  under  high 
tension,  rloudv.  rich  in  albumen  and  in  cocci. 
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These  lesions  are  produced  by  septic  emboli  of  varying  sizes  carried 
off  the  necrotic  surfaces  of  the  infected  valves.  In  Border's  series  they 
occurred  in  14.6  per  cent,  of  the  cases.  The  symptoms  vary  in  character 
and  severity,  according  to  the  location  and  extent  of  the  lesion,  from  a  few 
choreiform  movements  to  paralyses,  convulsions,  and  coma.  Aphasia  is, 
of  course,  relatively  common. 

The  diagnosis  of  the  primary  condition  may  depend  upon  the  varying 
heart  signs  and  the  positive  blood  culture. 

CHRONIC    INFECTIVE    ENDOCARDITIS    (OBLEB). 

Osier  has  called  attention  to  the  existence  of  a  chronic  form  of 
malignant  endocarditis,  which  may  last  from  four  to  fourteen 
months.  It  is  characterized  by  an  asthenic  condition,  with  remittent  or 
intermittent  fever  rising  to  a  maximum  of  102°-103°,  chills  and  sweats, 
in  about  60  per  cent,  of  the  cases,  petechise,  especially  upon  the  shins, 
enlarged  spleen,  and  heart  signs,  which  vary  as  the.4iroces3  extends  from 
valve  to  valve,  or  the  valve  substance  sloughs.  There  is  usually  a  progres- 
sive auEemi  a.  The  leucocytes  are  almost  always  increased  (10,000  to 
IS.OOO  per  c.mm.},  though  not  so  greatly  as  in  the  acute  forms,  and  the 
blood  culture  is  usually  positive.  However,  in  this  condition  more  than  in 
any  other,  it  may  occur  that  a  single  blood  culture  may  be  negative, 
whereas  a  subsequent  attempt  may  give  a  good  growth,  for  the  germs  are 
apt  to  pass  into  the  blood  in  showers. 

In  Osier's  experience  the  disease  was  always  fatal,  but  Border  reports 
one  case  with  recovery. 

DIAONOSIS. 

The  diagnosis  of  malignant  endocarditis  often  presents  considerable 
difficulty.  The  differentiation  from  pneumonia  may  be  especially  difficult, 
since  there  are  usually  small  areas  of  septic  bronchopneumonia  present. 
On  the  other  hand,  as  Rosenow  has  shown,  the  blood  culture  in  pneu- 
monia often  yields  large  numbers  of  pneumococci,  and  this  germ  is  not 
infrequently  the  cause  of  malignant  endocarditis. 

Thompson  has  also  called  attention  to  the  fact  that  acute  hyperthyroidism  (Base- 
dow's dieease,  exophthalmic  goitre)  may  present  a  clinical  picture  of  fever,  chills,  eweate, 
tachycardia,  dilaf«d  heart  with  ayslolic  murmurs,  which  closely  simulates  that  of  malig- 
nant endocarditis.  The  thyroid  in  these  cases  is  enlarged  and  tender  and  the  ocular  signs 
are  usually  pronounced. 

The  crucial  points  in  the  differential  diagnosis  of  malignant  endocar- 
ditis are,  therefore,  given  in  the  following  table: 

From  penumonia — petechia,  signs  of  valvular  lesions. 

From  typhoid  fever— by  leucocytosis,  absence  of  Widal  reaction,  blood  culture. 

From  rheumatic  fever — by  enlarged  spleen,  petechia,  chills,  blood  culture. 

From  malaria — by  absence  of  plasmodia,  leucocytosis,  heart  signs,  positive  blood 

culture. 
From  miliary  tuberculosis — by  leucocytosb,  heart  signs,  absence  of  tubercle  bacilli, 

positive  blood  culture. 
From  cerebrospinal  meningitis— by  absence  of  intracellular  diplococci  in  cerebro- 
spinal fluid,  positive  blood  culture  yielding  other  germs. 
From  acute  Basedow's  disease — by  positive  blood  culture,  absence  of  oculomotor 
signs  of  Basedow's  disease,  polymorphonuclear  leucocytosis. 


310 


DISEASES  OF  THE  HEART  AND   AORTA. 


CuK  or  Haijcnakt  ENixicAnDtTm. 

Mwgarel  P.,  aged  13.  factory  worker.  Pirviounly  hcoitUy  except  for  acnrkUoA  at 
S  yean  oiitl  mtiwlra  nt  7.  Ntivcr  had  rhnumnlUm  or  chorea.  Two  wrokn  before  odmiamon 
she  luii  a  atittkioic  chill,  followed  by  fever  aiid  aweutii.  (ihe  luts  felt 
weak,  QuuBcaicd,  hiu  voiiiitol  CVC17'  day,  and  i»  imlional  on  the  day  of  her  adniudon. 
tiaa  had  tio  hptulnclie  nor  cpiataxls. 

Al  llie  liioe  of  her  exttiniiiaiioa  by  Dr.  Cole  abu  waa  irrvtionaJ.  chilly,  and  sbiveriug. 
Her  color  iraji  a  diwky  pallor  with  tMglit  cyanoni*.  Slight  enlar^ieiueDt  of  glnnda; 
luii^  c!eur  except  for  a  few  mucoua  rAUut. 

Heart.  —  Apes  iuipube  cauoot  be  seen  or  felt.  DuliicM  cxteids  7  cm.  to  the 
lefi  and  'J  cm.  lo  the  right  of  the  midline, and  above  to  the  second  Hb.  Al  ihe  apex 
tliere  is  a  u-etl-iiiurked  nyatulic  iiiuroiur.  truiunitued  as  fiiruii  the  anterior  asil- 
Ury   line.     PuIrc   in    regular,   of   fair   volume,    10$   per   roiiiiite. 

Tlte  border  oF  «pleen  ig  jiiat  (*)t.  Liver  i1iilnr««  extends  to  the  oottlal  margin. 
RoSoxm:  Kucc-jerki  active;  no  Ki-niig's  tigtt.  ItcetiU  csaminution  ncgntire.  Vagjnid 
amear  ahows  no  intraoelhilnr  diplococci.  Blond  count,  Nov.  4,  Red  blood- 
corpuscles  '1,352,000.     Haemoglobin  80  per  cent.     Leueueytts  31,460; 

The  maximul  blood-prciaure  ranged  between  HO  and  10,1  mm.  llg;  the 
putse-mle  belwcen  130  and  310.  DilTerenlial  count  ulieu'ed  polymorphonuclear 
9B-1  per  cent,;  larse  mononucleurn  1.2  per  cent,;  wanll  lynipliocylcn  2,2  per  cent.  No 
tnalaria  paraaiicH  in  the  blood.     Widal  and  blooil  culture*  |>eniHteiiIly  ncKative. 

The  pAtienl'K  gpuemt  conilitiun  mnuliicd  iibeut  the  suine.  On  Nov.  6  u  few  ee> 
chymoKcs  npjickred  nn  the  hnC'k  and  ahilnmcn.  By  Nov.  7  the  KVHtolic  murmur  waa 
well  heard  in  (he  ajiilla.  Liirtiliskr  puni^lure  gave  a  clear  tilerile  lluJd  under  premure 
nf  2SII  mm.  (slightly  clt-vated).  Nov.  12.  A  few  pin-point  v  e  a  i  c  t  e  *  appcn(v<i  on  tJie 
ubdunieii,  along  with  now  petechiae  on  aMonien  and  face.  Nov.  14.  Patient 
bett^T  und  letii|Hrralure  lower,  Nov.  33.  Had  a  nevere  ■lioking  chill;  alight  epiataxia. 
Nov.  2G.  fell  fiuiil  n'bilfi  in  the  tub.  Nov.  28,  Haemoglobin  ll.V  per  eonl.  Nov. 
29.  Cardiuo  dulnesa  lias  inrreaiied.  extending  9.5  cm,  to  the  left  and  4  em. 
to  tho  right;  .ibove  to  the  Kocond  lefl  inienipar*!.  The  murmur  la  alwui  an  before;  the  pulw 
large  uiid  cullaiMing.  Dei^.  1,  Anaeiiiia  has  increased.  Hed  blood-corpuaclc* 
S.SOO.OOO;  biEmoglobiti  DO  per  cent.;  IcuciicylM  27,1)00.  Dee.  4.  A  well-marked  pre- 
ayntulie  ihrill  iH  fell  al  the  atiex-  In  Ihe  aflemixin  she  cumplaine<l  of  puin  in  the 
feet  and  Iohb  of  seiisBlJuii  iu  feet  wiii  legs.  She  cannot  feel  louch  below  Ihe 
knem.  The  feel  are  warm;  no  di«Rolomlinn ;  knee-jerha  are  jirwwnl.  Dec.  5.  Re<l  blcwd- 
corpuaelee  2.300.000;  haemoglobin  50  per  cent.;  leucucylus  31.000.  Tlie  pa- 
tient's condition  became  woTxr  ami  cmpi  of  pnlechiie  appeared.  The  pubie  became  imtg- 
uUr  in  force  and  rhyihm.    She  dieil  on  Dec.  18, 

Autop*y  by  Ur, -VliicCalluni  sliowi-d  acute  rcgetative  ccidoca rtti tia 
of  tlie  mitral  valve,  cartiioe  hyperlniphy.  <rdema  of  the  lungs,  acute  splenic  tunior 
with  aiuemic  infarction,  ucute  dilTiise  [lephrilis  with  aiiu>iaie  infareliun,  embolic  ocoltudon 
of  the  soria  at  itn  bifurcalion.  A  mot  Ik  coccu*  (micrococciM  ruheecenh)  waa  found  in 
the  heart:  mictucoccuH  albiis  nnd  bacillus  iMoiidodiphlheriie  in  the  vegelatioiu;  anil  in  the 
kidney  an  unidentified  actinomycea,  Hartini)  Hava.  and  micrococcun  albu*. 


TREATMENT. 

The  treatment  of  malijinisDt  endocarditis  is  the  treatment  of 
any  f  o  r  m  of  (renorivl  scpticu'mift, — n.lit<olut«  rent,  very  light,  soft  or  milk 
diet  amounting  to  us  n«ar  3000  calories  per  day  »s  |>o««ble,  and  avoidance 
of  excitcinont.  Driig^  are  of  little  value.  Strychnine  nmy  be  gjven  in 
doeeeuf  2-3  nig.  (j'j  toVd  gr.)  fvcry  four  houre,  ordigitnHs  alito,  with  a  view 
of  increaang  the  activity  of  the  vasomotor  centre  and  the  tonicity  of  th« 
heart;  but  lillle  is  nccompliohcd  by  their  use,  and  in  »on»e  cases  the  heart 
muscle  is  already  so  much  injured  by  Ihe  infection  thai  further  Htimu- 
lation  ia  ai-iually  harmful.    Salt  infusions  may  be  given,  but  Ihey  serve  to 
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awell  the  volume  of  blood,  to  dilate  the  heart,  and  to  increase  its  work, 
Rnd,  iilthough  ihey  mny  ["''hiipa  "wash  out  tli«  toxir  )tub8tjiiia>s  thruugli 
the  kidiieya,"  it  is  doubtful  whether  they  are  at  all  effectual. 

Inlravcnous  lnj«ction«.— Irilravuuous  inftuiocu  of  coUurgot  Mid  olher  riM^lallte  cam- 
poiindH  linvp  iM'cn  Iriptl  .and  Hnmr  njip.tmith'  fnvornbio  reeiilu  iv[M>rt«d,  tint  Ihese  have 
tnvuriiibly  bevn  sliowii  In  \>e  ovt^n'K(illIutl.^l  ulicu  the  vork  was  repcatnl  by  mure  conful 
(ibvrvrn.  The  uutijitrppiucdci^us  wruni  of  Mnrniorrk  ha»  been  uitnd  in  cbmk  o(  mklitcmtnt 
stroiJiiKMCcic  em!  "Til  Mi  ltd.  but  'bin  :iU>  han  nn  vslue. 

Inoculaljuna  with  BaclvrUI  Vaccines.— Murr  reventlv  A.  E.  Wright  hu  inclitut«d 
thp  mciboii  of  iiiix'iilnl.inK  ihc  palicnl.  with  Hinnil  dnawa  of  killinl  cultiinw  of  Ihli  ^rm,  cAU»-i 
iiig  the  iiiftfi-limi  iii  liu-  liupv  ut  tlit-ivby  iiicrt-uaiiijE  ihv  pnxtuolion  of  prnlwtive  Butiatnnoeii. 
Thoi:i{h  thiit  in  thr  most  prmuining  of  nil  ttic  mfttliotla,  it  hiu  foiled  to  ^vc  Niliofactory 
n»ull«  iQ  tho  hands  of  csndiil  olMcrvcra  (uch  m  Bosenow  snil  Hordrr. 

SIMPLE  XanE  ENDOCARDITIS. 

The  maliKnitnt  forma  of  rarditin  d«scribe<l  in  the  fore^ing  ohftpter 
Arc  relatively  iiifrequi'iit  (0.19  peroent.  uf  iidiiii:(.-<ion»  to  the  Johiis  Hopkins 
Hoapilal).  Much  oiore  common  are  the  milder  infections  which  e.'t.iuiitc 
the  form  of  :<imple  ftcut*  or  subacute  endocardili.*,  arid  in  which  the  eymp- 
toms  are  often  referable  mainly  to  a  mild  subacute  fever  and  amemia,  and 
with  comparatively  less  frequency  stamped  with  the  typical  features  of  heart 
difease.  so  that  the  latter  may  become  evident  only  on  physical  examination. 

Kheumalism. — IJke  the  malignant  form,  which  i.t  usually  of  ]>yoj(;enic 
origin,  the  i^implc  endocarditis  is  fur  more  frequently  rheumatic  (ilouillaud, 
ISSA),  manifesting  itaelf  in  association  with  other  manif&itatioiui  of  th« 
"rheumatic  cycle." — tonallitis.  rheumatic  arthritis,  chorea,  pleurisy,  or 
the  rheumatic  er}'themata;  rheumatism  beinj;  the  etiolo^sicnl  factor  in  05.6 
per  cent,  of  alt  cases  of  endocarilitis  in  the  Medical  Clinie  at  Zurich,  in  36.7 
per  cent,  at  .lena,  and  in  C>H  per  cent,  at  Leipzig. 

SimiUr  fiKiirm  appcur  from  the  rlimea  of  Oreal  Britain  and  America,  the  iitati«tica 
of  Ihe  JohiiB  Hopkins  Ilo«pil.al  being  (piilA  nccnniinji  to  f  he  rule 

A  much  biftlu'r  pereiMit!i;,-p  uf  the  cusoa  uf  rhvuiiiuliBin  aei|Uire  endoconlitiii  than  u 
lr\ie  of  any  other  ii\n^aup.  It  mu  pnvcnt  in  61.3  pet  cent,  of  all  enjm  of  thin  ilisease  in 
ehildrpn  in  U'ent'ii  iwritvi,  in  Wi  per  cent,  of  FuII^t'o  coi»m  and  in  80  per  ccat,  of  tliecmia 
rvport<id  by  ('Adct  i]c  Gunicuurl, 

(jibson  states  that  the  likelihood  of  endocardial  infec- 
tion is  proportional  to  the  severity  of  the  rheuma- 
tic  affection. 

The  Htune  relative  freiiueii^.v  upplie*  nlwi  to  chorea,  llie  other  ImportaDl  mrmbcf  of 
the  rheumatic  cycle.  Slcphen  Hiwlteiuip  fitnl»  fiO.B  (wr  cticii,.  Donkin  10  iier  cent,,  0«ler 
5t.<  per  cent.,  ■B'«ct«d  with  rantitiH,  althniixh  tlir>  arthritic!  hintori'  it  oftMi  sbsent. 

(Hhtt  InfectioiM. — Otlier  <l!>ieuBe9.  ihoujih  occa»ii>iiiil  oaus«i.  are  much  Inui  frngiiently  1 
(olloned  by  cudoMirdiiiii.  Thm,  (ttter  found  it  tn-clvc  time*  in  21it  atit.op«iw.  upoa  raoM 
of  p  h  t  li  i  ■  i  B .  live  tinim  in  100  p  n  e  >i  iii  o  n  t  a  cmm,  twice  In  SO  sutopiici  upon 
typhoid  fevnr:  and  he  ■talcs  thut  it  is  nuL  uiicouimun  in  acarlct  f«ver. 
In  Diust  of  Ihetio  CHH<«  Iho  secondary  infection  nitii  HlmplocnrcuH  is  prolmbly  rmpoiiBibtg  I 
for  the  condition,  tiifluenza.  imallpox.  inejisles.  Hiid  iliphlheris  ftl«D 
are  occaiiiona)  el ioloiiicnl  f nctore.  In  all  Iheac  dineaic*  any  tivernork  or 
other  Dvrrilruin  upon  the  heart  dilrlriK  ■I'e  cniirRe  of  the  i  n- 
feetinn  inercnic*  its  suneepl  ihili  1  y  luid  enhuiicea  the  liability  to  atTectloB 
of  the  eiidocardluin,  just  as,  accorviintc  t.o  Poynion,  friKht  (or  hard  *tudy  at  Khool)  pre- 
diapoBM  to  nffectiou  of  ibe  bniiii.  oamely  chorea. 
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A](c. — Aa  to  age  it  may  be  said,  thai,  in  contrast  to  hotK  the  mali^ftnt 
and  the  chronic  fornis  of  cudociiixiili;^,  ihc  lumpli;  la-utc  ciinlitiji  which  rvpre- 
mM»  the  usuul  beginning  of  the  prucees  presents  it«elf  most  fiequently  in 
fhildnni,  fspedally  in  the  scooml  ilcendv  of  liff,  «ii<l  ihiit  lh«  iigc  of  mikxi- 

niuni  frr-qupiicy  is  the  ago  of  tho  g^icatefit  expo- 
sure, the  wcond  and  third  dvcades. 

Th(!  frofiucncy  h  dii*  mcn-ly  W  the  fi»cl  tliat  rhco- 
iiia(iani  is  ihi-n  iiiun)  (rei^uuat.  ullhough  whrn  Dutitnict«<l 
ill  cliilillicKKJ  il  appc.im  to  be  follon-eil  by  a  gmaU^r  pcr- 
criitn^  of  iviriiiju;  complicatiiirii  Ihiiii  in  oilier  iiensoiu, 
uiid  ifericimJilid  («i[k.'cJuII,v  ailli(.Ti>iil  pi-ricunliuni)  mid 
inyoconliliii  are  more  nrvfrr.  Of  Ui  cnm'*  iinder  IS 
yean  of  iijic  Hntt  and  Crcmdutl  found  luiiler  i  j'eura  14 
cuwtt.  0-1(1  yrars  71  cuw»,  und  10-14  ir-pun  60  ciwm, 
3S  por  ciTit.  bring  mnira  and  o'J  prr  n>nr,  frniiLln'.  It 
La  wpeciullj'  iiol«nurtliy  thut  uf  ()it»v  143  cksm  ulniunt 
00  per  «vn[.  were  braut;ht  nlxiul  hj'  diuRasm  nf  tlic  ibcii- 
mattc  cycle,  in  contra*!  to  UfMiS  per  cont .  iii  older  penwiw. 
Indeed.  tli(>  (sirlior  iii  life  ihe  rbfriiiiiiitic  itifecliua  u  cuii- 
tmcted.  the  more  Jl  :uwiinim  thi-  ty|N^  of  n  Kcn'^nil  canlitja 
Olid  t)ie  letv  iwvvnily  ure  llie  Joints  iiivolvol.  As  many 
wrilem  lia^'e  slalcd.  rlinimntic  fevrr  iii  cbildnMi  luiiidly  iu«imiM  Ihc  fonii  of  n  loiuilllitiii, 
witb  carditis  and  chore:>.  and  in  frr<|iiently  d<^Y-oid  of  any  arlhrilic  »,vni|>taiiM  wlintnvcr. 
The  m>-ocanJitis  has  been  diMriKHcd  in  Rtrt  II.  Cliiipu-r  IX,  and  is  an  important  fea- 
ture. The  weukiicfii  of  the  heart  muscle  wliieh  results  leads  lu  dilatation  niid  ovierfiUing 
of  the  obuuiibcrs,  anil  this  in  tiira  increaacf  the  Icakiithie  to  the  lo«ion»  Upon  tile  valve*. 


Fin,  IT8.^IHunm  alinvina 
rvbhve  tmnitory  of  thi>  luuM  jiii- 
pOTIaat  Tvl-rular  tnon*  al  variou* 
•«»  (Modilifrf  rnxn  GillHUlK) 
Solid  linr,  iniml  tnniBeitDcy^  lira. 
k*<llin«,inilT1l]Pt«DOfil«;  iludsilliii^ 
■nnlc  InmUitinity.  Tlirficuna  <n- 
diMl*  (>>■  dMnltit.  I.'mlfff  )l  ymn. 
— «!  I0-1«,— IB;  a»-ai,— W.  cit. 


I  CA  st^    J  K  M 


i  JuToesus -Wi. 

■Iiukinn  till*  rf1«tiv»  fiTTjiiPikry  vf  th-  v*Tii»w>  ralvwUf  lufuonft  in  l"*(l 


Fib.  i;*.— Dl««r 
iralTUlsr  h^^n  diimtft  ll(linill«il    tn  iUr   Mi*l\ial    >rr^-Lrii  t4    ITit^  J<»Jin*   ]li:pr>k;nn   llcApLUl  fivpm    IfUdO  to 


of 


ms,  u  <T«U  uthovfouDd  by  i<ptflin(in  ;|oi)  nuif.piit*  i»  llrrtin.     ^miill  •[«».  £  per  cm\.:  Ucil..  Ucrliu; 
J.  tl.  H..  Joha>  Uopkuu  Uvwlul. 

Sex. — Miiny  authorn,  among  them  Ojflcr.  sttit«  that  men  are  more  fre- 
r|ucntly  a(Teci«d  than  women;  though  v.  Jurjtenaen  stateh  that  valvular 
disease  occurs  with  pmcticidly  the  »Hni<^  firquenry  tn  both  ikxos. 


mVOLVKUEST  or   INDIVIDDAL  VALVBS. 

The  relative  frcqticncy  with  which  the  valves  are  involved  is  »howD 
by  tli«  anaJyaii)  of  1781  casefi  of  endocnrditia  admitted  in  th<^  Johns  Hopkins 
Hospital  from  1S80  to  11K)8,  rrp rest' n ted  diagranim»tically  in  Fig.  179. 
The  figurpH  show  a  general  correspondence  to  those  of  v.  JUrg«ntten  in  2470 
(•a-se*i  in  llw;  (K'rmun  clintcs. 
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PATHOLOGICAL    PHYSIOLOGY. 

The  pathological  physiology  of  simple  acute  endocarditis  presents  the 
condition  due  to  the  individual  valvular  lesion  (to  be  considered  in  detail 
in  the  appropriate  chapters  dealing  with  the  chronic  endocarditis),  modi- 
fied or  added  to  by  an  element  of  diminished  vasomotor  tone  due  to  the 
acut«  febrile  condition.  As  the  result  of  this  vasodilatation,  especially  in 
the  abdominal  area,  the  blood  collects  in  the  dilated  veins  and  capillaries, 
the  blood-pressure  may  be  low,  and  the  symptom  complex  of  arterial 
ansemia  or  low  blood-pressure  sets  in.  Moreover,  there  is  usually  a  certain 
degree  of  actual  aniemia  added  to  the  lesion,  and  this  often  increases  the 
difficulty  in  breathing;  although  it  does  not,  as  a  rule,  bring  on  the  red  and 
purple  hue  of  chronic  cyanosis.  Still  further  the  increase  in  the  leakage 
causes  damming  back  and  secondary  dilatation  of  the  chambers  behind 
it,  cedema  in  the  watts  of  the  ventricles  and  in  the  valve  cusps,  and 
increased  susceptibility  to  infection. 

PATHOLOGICAL    ANATOMY. 

The  endocarditis  itself  is  less  severe  than  in  the  malignant  form.  Fewer 
bacteria  are  deposited  upon  the  valves,  and  these  show  less  tendency  to 
multiply,  so  that  the  process  of  organization,  as  a  rule,  outraces  necrosis, 
and  consequently  the  separation  of  emboU  is  rare.  The  valves  thus  show 
an  injured  surface  covered  by  a  more  or  less  thick  or  exuberant  layer  of 
fibrin,  with  active  organization  proceeding  upward  from  its  base.  This 
may  be  seen  in  any  stage  of  advancement,  from  fresh  fibrin  in  the  early 
stage  to  completely  organized  firm  young  connective  tissue,  covered  by 
intact  endothelium,  when  healing  has  l>ecome  complete. 

Pathologically,  the  difference  t)etween  the  malignant  and  the  simple 
endocarditis  is  merely  the  usual  difference  between  a  mild  and  a  virulent 
infection  of  any  tissue.  There  may  be  no  actual  difference  in  etiology,  and 
the  mahgnant  form  may  represent  only  a  very  virulent  strain  of  the  same 
organism  which  would  ordinarily  produce  a  milder  infection;  or,  on  the 
other  hand,  micro-organisms  of  the  same  virulence  may  produce  different 
types  of  lesion  in  persons  with  different  powers  of  resistance. 

SYMPTOMS. 

It  is  particulariy  noticeable  that  in  these  cases  during  the  first  attack 
the  symptoms  due  to  distinct  heart  failure  are  largely  absent,  and  the 
main  symptoms  are  those  of  accompanying  rheu- 
matic disease,  along  with  the  weakness,  pallor,  and  anasmia  (usually  about 
60  per  cent,  haimoglobin) ,  such  as  might  be  due  to  any  mild  fever,  though 
occasionally,  as  in  the  case  of  J.  A.  (page  316),  the  onset  of  aortic  insuffi- 
ciency is  attended  by  pain  and  sudden  collapse.  The  temperature  rarely 
attains  101°  unless  an  acute  arthritis  or  acute  pneumonia  is  present.  The 
pulse  is  usually  rapid  and  regular.  Its  quality  depends  upon  the  nature 
of  the  lesion,  being  large  and  collapsing  in  the  presence  of  aortic  insuffi- 
ciency, small  in  mitral  stenosis,  and  of  moderate  size  in  mitral  insufficiency. 
The  blood -pressure  is  sometimes  above,  sometimes  below  normal. 
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PHYSICAL  810KS. 

As  A  rule,  thp  patient  does  not  se«m  very  ill,  he  h«a  »omptim«s  an 
anxious  exprcHsion,  is  usunlly  pale  and  sallow,  in  contraat  to  tUe 
oldor  cawii  of  mitral  dLtease,  who  usually  show  a  tltishcd  and  cyanotic  hue. 
Occasionully  i^hoit'ic  movprni-nls  arc  present.  It  i»  very  common  for  tlie 
tonsils  to  be  enlarged,  siuce  these  are  the  usual  portals  of  entry  for  the 
rheuuiatic  infection,  anil  there  w  frequently  a  yellow  esudnU;  in  the  t-ryptj* 
or  a  membrane  over  their  surfaces.  In  almost  all  rheumatic  cases  there 
are  foci  of  cocci  (streptococcus  or  micrococcus  rheum aticus?)  in  the  deeper 
tissue  of  the  tonsil.  Along  with  this  infection  the  so-called  ton^lar  lymph 
gland  just  below  the  anmle  of  the  jaw  and  often  the  submaxiltnrj'  and 
anterior  cervical  lymph  glands  arc  cnlnrfnid.  The  chest  shows  no  special 
pecuUarity  except  that  precordial  bulging  is  often  present,  espe- 
cially marked  in  children  (ace  page  SS),  even  in  the  Brst  attack  of  codo* 
carditis.  The  cardiac  signs  are  the  same  a»  for  the  chronic  valvular  lesions, 
though  usually  lei«  marked.  They  will  l>e  discussed  in  detail  under  the 
special  chapters. 

The  liver  is  usually  not  enlarged  unless  there  is  marked  heart  fail- 
ure, Occiisionally  the  spleen  is  palpable  and  even  hanl.  tender,  and 
pmufiil,  as  a  result  of  a  fresh  or  old  infarct,  and  this  condition  may  persist 
unchanged  for  years. 

A  few  moiilhx  sito  iKp  wrilor  saw  In  llie  Johrw  Hopkins  Di8[>en8ary  a  yaunjc  girl  in 
whom  a  IttrKP.  verj-  hunt  spleen  liuil  bi*D  pmH-iit  for  wvera]  yi-nni.  fir»l  np|>enrin(;  during 
a  rather  Mvtro  attack  of  oimplc  acute  mitnil  endocaniitj*. 

There  i»  often  alight  oedema  of  feet  and  ankles,  though  very  many 
eases  come  to  treatment  before  this  ha.s  set  in.  The  presence  of  tpdema 
in  an  early  acute  endocarditis  is  a  rather  grave  sign,  wnce  it  indicates  the 
failure  of  the  heart  to  respond  promptly  to  the  added  load. 

The  urine  is  usually  of  high  specific  gra\'ity  and  contains  a  small 
amount  of  albumen  and  a  few  coarsely  or  finely  granular  casts, — a  typical 
febrile  albuminuria. 

The  blood  examination  usually  shows  a  slight  grade  of  secondary 
aneemia. 

BDB8EQUENT  COI;R8i;. 

As  in  the  cases  cited  on  page  316,  there  U  usually  gradual  improve- 
ment under  any  treatment  in  which  the  main  factor  is  sufficient  rest, 
during  which  the  infection  subsides  (the  bacteiia  dying,  or  more  commonly 
becoming  latent],  the  vegetations  undergo  gradual  org»iiizntion  and  mors 
or  less  thickening  or  flhrinkage,  and  fever  passes  off.  as  does  ihe  acute  myo- 
cardial weakness.  The  patients  almost  always  recover  from  the  firwt  attack. 
Recurrence  is  especially  common,  and  is  the  danger  against  which  especial 
precaution  must  be  taken,  the  more  so  as  the  second  attack  often  spreads 
to  another  valve  or  c\ien  to  two  more.  It  is  the  liability  to  repeated  attacks 
which  keep*  the  pathological  process  ever  fresh  and  increasing.  Th«*re  U 
then  usually  a  little  area  of  incompletely  organized  fibrin  always  present 
to  give  soil  to  any  stray  micrococcus  that  may  be  carried  by  the  blood 
stream,  and  thus  produce  a  new  outbreak  of  fresh  endocarditis  with  exarer^ 
batioa  and  perpetuation  of  the  old  symptoms.     After  a  single  attack, 
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especially  when  one  only  U  involveil.  complete  organization  of  the  vegeta- 
tion may  set  in,  the  acuU-  iiiyorariiial  changcti  subside,  ftiid  the  heart  niusclo 
may  soon  regain  ita  normal  function. 

Compensation. — A  slijthi  leak  (see  pafie  322)  may  remain  at  the  jiite 
of  the  veijeiation,  just  enough  to  produre  a  murmur  and  perhaps  even 
bring  about  ^slight  hypertrophy,  but  without  really  impainng  tlie  function 
of  the  heart;  and  the  individual  who  isulTvrs  (rum  nn  further  ucut«  ondo- 
cardiul  ehangca  may  go  on  for  thiriy  or  forty  years,  until  the  age  of  sclerons 
sets  in  and  the  leak  is  widened  by  st-lerotic  shrinkitge.  without  the  appear- 
ance of  any  further  symptoms.  On  the  other  hand,  aa  da  Costa  has  shown, 
persons  with  old  pcrffclly  i;o«i[>onRatc«I  valvular  legions  arc  much  more 
susceptible  to  cardiac  overstrain  and  acute  dilatation  than  aii>  normal 
individuals.  With  the  dilatation  there  corner  a  functional  insuHiciency 
of  the  valves,  which  adds  it«  effect  to  that  of  the  organic  lesion;  and  finally, 
as  Roy  and  Adami  have  .ihown,  stasis  brines  about  redema  and  cellular 
infiltration  in  the  cusps.  Thi*  infiltration  ic  followed  by  further  valvular 
Bclero.-ii.*  anil  shrinking,  and  thus  the  cardiac  oVerstrain  in  itself  tends  to 
increase  permanently  the  on^nal  Icjuion. 

When  hypertrophy  and  compensation  are  good  and  the  individual 
either  lives  a  quiet  life  or  has  developed  liis  muscle.t  gradually  to  meet  the 
strain  of  his  HUrroundings,  he  may  escape  overstrains  entirely,  and  the 
lesion  may  either  be  stationary  or  may  shrink  by  nfiuUial  srlenws.  It  ia 
a  rather  common  occurrence  to  find  perfectly  healthy  young  adults  or  even 
Active  men  in  middle  age  who  have  had  well-compensated  mitral  insuffi- 
ciency p^ysent  since  childhood.  The  same  is  also  true  of  aortic  insuffici- 
ency except  that  thU  usually  again  makes  itself  felt  alnrnt  the  age  of  artcrio- 
scleroais,  i.e.  about  tin?  agi-  of  forty.  Even  then,  with  good  care,  general 
hygiene,  avoidance  of  muscular  overstrain,  nervous  excitement,  and  over- 
eating, great  moderation  in  the  uw  of  alcohol  and  tobacco,  and  especially 
personal  prophylactic  measures  against  infectious  diseases,  a  long  life 
may  be  attained  by  the  patient. 

Reinfection. — On  the  other  hand,  when  the  patient  is  still  subject  to 
recurn'nce  of  his  rheumatUni  or  tonsillitis,  or  to  repeated  attackn  of  pneu- 
monia, bronchitis,  or  influenza,  the  probability  that  the  cardiac  lesion  will 
remain  nuicscenl  ia  a  small  one.  and  it  becomes  more  likely  that  both  valve 
and  muscle  will  suffer  further  cliniige,-'  whose  limit  it  is  impoissible  to  pre- 
ilict.  It  is  therefore  most  important  not  to  give  a  definite  prognosis  tu  the 
family  or  fricmls  of  the  patient  until  he  ha.*  been  under  observation  for  about 
a  year  after  the  attack  of  endocarditis  has  subsided,  so  that  all  these  factora 
may  Ix-  can-fully  watched  and  taken  into  account,  prophylactic  measures 
be  instituted,  and  the  recuiKTati\'e  power  of  the  heart  muscle  be  gauged. 

Complications. — Another  factor  even  more  important  than  the  endo- 
cardial lesion  ts  tlie  involvement  of  the  pericardium  and 
especially  the  production  of  adherent  pericardium,  so  common 
in  the  first  and  woond  itcrailej«.  This  condition  [wrhaps  more  than  any 
otiier  Icids  to  early  heart  failuiv,  since  it  imposes  the  grptite.'^t  nrrain  of  .ill 
upon  tiM?  iieiirt;  and,  as  it  d«-v(-Io|>s  insidiou.-<ly  and  frctjucntly  readies  its 
maximum  only  after  the  fin«t  acute  attack  has  passed  off,  it  should  be 
watched  for  with  great  care. 
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SIMPI.K    ACUTK    ENDOCARDITIS. 

J.  A.,  male,  cannerv  wark«rr,  ii|^  Ih,  ent«rci)  Ihc  hMpitiil  complainiru:  o(  r  b  e  u  - 
m  a  t  i  s  lu  .  lie  hiu  bueri  a,  ralhLT  iJt:licul«  txiy,  huvin^  liml  L-ryiiiiiclua,  iocwiIhb,  wiiooiiiag- 
cough,  nnd  chickrn-pax  whrii  n  child,  and  .iltackx  of  dofiniln  unirnlar  rheumntiwii  al  niiw 
ami  t«n  ycais,    Hr  lui&  done  Buldc>tiiig  in  u  ruririvry  for  Uie  pMst  Ihu  yean. 

About  G^x■  wvcka  before  udniissioii  Iil-  bcguM  to  roiiiiilaiu  of  jt  >  i  n  in  b  i  « 
nt>ltlc9  and  knees,  for  whieli  lie  v/nn  jnit  If.  I)cd,  At  Ilii»  lime  hw  phviiirian  fmind 
a  leni  pl^ ra  C u re  of  104',  uiid  he  IiihI  I'liilly  stiuutioru.  but  iio  flliukitig  cliitls. 
About  two  nrpkn  lutrr  whiln  lyiiiR  dnwii  he  fi-ll  un  inlrnM;  p  n  i  ti  tn  hU  heurt  nud  1)^ 
tcan  t«  Ket  vliitc  in  the  (aoo  am)  blue  »I  the  liiw.  8iiic<- llion,  thou^  he  has  been 
luKiii);  uri);lit  uiid  streugib,  bv  Iiiib  Imd  no  mora  puiii.  He  fauB  had  ooesMonnl  htudncheK 
diirinK  l.lip  illnnv. 

Exuiiiiiiiitioti  s}iowti  u  «i>l]-nouriH}ieU  boy  of  mllov,-  color,  with  iiijrrl«>(l  pbaryox, 
BiOarKcd  I  ii  u  k  i  1 » .  and  enliifKnl  po«ii^rior  wrvical  and  uxillar>-  lynipli-jiiniiiU.  ChMb 
i«  well  formed  ami  lunj[it  are  (ivvativo  but  ftir  a  few  moint  rfliM  over  the  lofl  a|)c«. 

Heart. — Tben-  in  mnrknl  pretord  iul  bulging.  Tlw  Bpi-i  bcut  U  vccn  in 
lh«!  4th  Icit  interspace  9  cm.  from  tho  midlinti.  DiilnRu  oxttriuU  1  cm.  to  ihc 
right  of  th^  midline  and  above  to  the  seooiid  rib.  Thcro  are  no  (lirilLt.  lliu  firiiL 
■  uutid  ut  Ihi!  ni«x  in  prcocdtHt  by  a  abort  rumble  <I-'lint  munnur)  aiid  Tcpluccd 
by  a  (wft  blowinx  iiyiitolifi  murmur.  Tbc  seooni)  wiund  is  cl«or  at  the  apex, 
but  at  tuid  tiL-ar  thu  ulenium  in  fuLlowtnl  hy  a  blowiog  diatitolic  inunniuv 
maximum  orcr  the  iiwertion  of  Ibn  third  right  rib.  Tltc  piili.«  in  121  per  minute, 
Hinall  but  definiicly  ci>llap»i  ntc  ■  and  Iberv  »re  tvcll-marked  capillary 
putuilion  anil  throbbing  of  Ibu  curuttds.     Uluod-prtHsunt:  rtisxiiimi  1  1  &  -  1  3  S  miu.  U^. 

Jalnt*. — There  an  •wcHintt  oS  riKht  elbow  and  left  ankle  and 
iivr«iieii8  of  elboira,  knMe,  and  rij;ht  hip;  aligbl  waAtlng  of  itit«n)Mui  of  handa  tuid  fwt. 
(icbitaUa  and  reiltxcH  are  nonnal. 

There  in  no  inlcma.  Red  blood-^orinMcleo  li,0OU,0OO;  luimioKlohin  7i  per  cent.; 
leucocyteu  11,01X1.  U  r  i  n  e .  — Leniou  yellow.  Spi-eific  eraviiy  11)15;  alkaline;  no 
auxar;  a  trace  of  albumen;  n  conMdcrnblr  ntimlw^r  of  cnand)'  K^nular  c-aMl«. 

Oct.  .11.  [>i.iln(-iix  extends  7.3  cm,  tu  tlit-  left  uf  the  mi<Uine  and  2.3  cm.  to 
Ihn  right.  Nov.  I-'t.  Kill  hlood-corpuicles  .S.OOO.OOO;  hirraoglolMn  SO  per  cent.;  Icueo- 
oyte*  fl,600.  fieneral  condition  la  excellent.  Pnlite  continues  rapid.  The  joini*  are  clear, 
Jan.  ,^.  llienr  h:u>  bivn  grmlual  pruKTcwiive  improvcDii-nt.  HimI  blood-cuipuwln  '1.700.0(10; 
hsemoglobin  90  pt-r  cent.;  li'Upoeyti-*  11,000.  Then;  ha*  l>een  a  (traiiiinl  riwi  in  the  maximal 
pmaum  to  1'<0-1QO  mm.  Hg.  sm  tlie  patient's  impmvement  haa  continued  in  Hp)t«  of  the 
ntpid  pubie.  The  putiettt  wils  dimrlmrgetl  quite  well  un  Jan.  17.  but  liAd  a  MWond  more 
seven)  attack  several  years  later. 

TREATMENT. 

Th«  trpatmcnl  nf  the  anite  attack  of  endocarditis  partakes  in  general 
of  the  trcutmciit  uf  ii  milil  febrile  disease  or  a  Necondiiry  finieniJn  on  the 
one  hand,  and  of  the  particidar  valvular  cUseaw  on  the  other.  Rest  in 
bed  until  a  roupI«  of  weekn  after  th<>  ttiiKiideiirfi  of  all  febrile  itymptonis 
is  thetcforc  an  absolute  necessity,  also  light  and  easily  digestible  diet,  at 
first  of  SOO-1000  calories.  Inter  2.W0. 

Digitalis  and  Slrychfiine.— As  a  rule,  digitalis  in  not  absolutely 
neeeMiary,  and  is  tlispensed  with  by  most  .Anglo-American  practitioners. 

However,  Clncll.t  han  shown  that  the  henrts  of  animals  in  wUicb  aortic  insufliciency 
haa  been  pmduced  experimentally  tt^cover  much  l>ett«r,  undencu  much  Icit*  dilatation,  and 
ac<)uirc  mticli  grculer  slrciiglh  if  disitalis  treutniciit  is  begun  at  once  and  is  euntinued  over 
long  period*  (about  a  year)  than  if  this  irralmcnt  is  nmitteti.  C'ltictla  claims  equally  good 
icbqIIb  in  man.  bul  hia  cauw  are  too  few  (o  warrant  ruiiehulont.  NeverlhelMH,  tlie  malt* 
AID  mtSicirnlly  dniinitc  lo  warrant  the  prolongetl  use  of  digitalis  in  itniatl  doMS  (0.3  to  0.0 
c.e.;  ntv  to  x  of  ibe  tinctura)  fai  caaea  of  nciilo  endoeanUlb  with  cardiac  dilatation. 
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In  cases  in  which  digitalis  is  not  used  strychnine  should  be  ^ven 
in  doses  of  2  to  3  mg.  (-^  to  j'lr  gr.)  three  or  four  times  a  day. 

The  salicylate  preparations,  sodium  saUcylate,  salol,  salipy- 
rin,  aspirin,  etc.,  should  be  given  for  the  rheumatism;  but,  although  they 
certainly  relieve  the  pain,  and  it  has  been  shown  that  they  are  excreted 
into  the  joint  cavity,  the  duration  of  the  fever  and  arthritis  does  not  seem 
to  be  much  affected  by  them,  and  certainly  the  frequency  of  cardiac 
involvement  is  unchanged.  On  the  other  hand,  the  salicylates,  especially 
in  large  doses,  have  a  depressant  effect  upon  the  heart,  and  the  use  of 
these  drugs  should  therefore  be  as  restricted  as  is  consistent  with  relief  of 
arthritic  pain. 

According  to  many  authoritiei,  the  salicyIiLt«B  seem  to  be  more  effective  when  in- 
jected directly  into  the  joint  or  into  the  tissuee  immediately  surrounding  it.  The  writer's 
experience  with  this  method  is  limited  and  in  the  caaee  tried  its  results  were  Dot  striking, 
but  it  is  sometimes  worthy  of  trial.  Oil  of  wintergreeii  (Oleum  gaultheria,  methyl  sali- 
cylate) applied  to  the  skin  over  the  joint  also  seems  to  cause  great  relief  of  pain,  but  it  is 
po«eibIe  that  the  rubbing  may  also  cause  more  of  the  micrococci  to  be  thrown  out  in  the 
blood  stream  than  might  otherwise  be  the  ease.  Hot  compreeaes  of  saturated  aqueous 
solutions  of  oil  of  wintergreen  to  the  joint  may  suffice  to  allay  pain. 

Other  Therapeutic  Measures. — It  is  most  important  to  reUeve  amemia, 
which  is  usually  present  and  which  is  always  a  contributing  factor  to  the 
fatty  degeneration  and  weakness  of  the  myocardium.  Rest,  full  diet 
especially  rich  in  eggs,  milk,  and  green  vegetables,  and  administration  of 
iron  usually  relieve  this  symptom. 

The  iron  may  be  administered  as  Pil.  ferri  carbonatis  (Blaud's  pills),  0,2  to  Q.S  G. 
<gr.  iii  to  gr.  v)  t.i.d.,  p.c;  or  Massa  ferri  carbonatie  (Vallet's  mass,  a  more  stable  prepa- 
ration containing  honey  instead  of  sugar);  Flixir  ferri,  quinine  et  strychninse,  8  c.c.  (3ii) 
t.i.d.,  B.C.;   or  as  Syrup,  ferri  iodid.,  1  c.c.  ("V  icv)  t.i.d.,  p.c. 

If  the  antcmia  is  severe  or  does  not  yield  to  iron  alone,  arsenic  should 
be  given  as  well,  since  it  has  been  shown  that  iron  and  arsenic  together 
accelerate  formation  of  red  corpuscles  and  haemoglobin  more  than  does 
either  drug  alone. 

Arsenic  is  usually  given  in  the  form  of  I.ii.|uor  potassii  araenitis  (Fowler's  solution), 
beginning  in  doscH  of  0.2  c.c.  (n\.'ii)  t.i.d.,  p.c.,  and  increasing  one  drop  at  each  dose  until 
1  c.c.  {"[.  w)  is  reached  or  puffy  eyelids  and  albuminous  urine  show  that  the  physiological 
limit  has  been  reached. 

Prophylactic  Treatment.— One  of  the  most  important  factors  in  hasten- 
ing the  healing  of  a  fresh  vegetation  is  to  keep  it  from  being  reinfected  by 
bacteria  floating  in  the  blood  stream.  Every  focus  of  infection  is  a  store- 
house from  which  a  few  bacteria  are  given  ofT  from  time  to  time,  and  hence 
is  a  source  of  danger.  Accordingly  in  a  number  of  clinics,  and  particularly 
in  the  medical  clinic  of  the  Johns  Hopkins  Hospital,  under  Prof.  Barker's 
direction,  an  effort  is  being  made  to  stamp  out  everj'  focus  of  infection  to  be 
found  anywhere  in  the  bo{iy.  Carious  teeth,  paronychias,  and  ischiorectal 
absces.scH  are  removed.  Particular  attention  is  given  to  the  tonsils.  These 
organs  are  the  main  portals  of  entry  for  the  rheumatic  infection.  In  persons 
who  are  subject  to  recurrent  tonsillitis  there  are  almost  always  small  ab- 
scesses containing  cocci  perai.sting  in  the  depths  of  the  tonsillar  tissue,  even 
when  there  i.-j  no  inflammation  visible  upon  the  surface.    These  are  perma- 
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BDt  portals  of  infection.  Dr.  Barker  therefore  innisls  upon  the  removal 
of  enlarged  luiisils  in  most  causes  of  rheuiniitic  licart  diaettsc.  Tbia 
i^hould  be  tlone  between  but  net  during!  the  attacks,  since 
there  is  ilaiig«r  of  throwing  nionj  fowi  into  ihc  blooil.  The  improvement 
which  follows  rvmuval  is  sometimoH  immediate  and  striking.  The  patient's 
color  improves  within  a  few  clHy.-<.  He  feels  bettor.  His  oxpre^Mon  i» 
brighter,  and  he  nppcurH  more  robust.  Improvement  la  more  rapid  and, 
since  reinfection  i^  less  frequent,  tt  U  more  ]>ermanent. 

It  ii  Hitliirally  nf  gtvut  imjmrtanee  ihnt  all  thr  lonnilUr  tiwue  should  bs  nmoved, 
since  a  itrnal]  sniount  left  in  pbkoe  itiuy  a^ain  uixlei^  liypvrinipliy  tad  bmcinie  i«iii[««U^. 
Sucli  coniplftL-  n-'iiioviil  is  impoMiblc  with  llic  giiillotitw,  tlii?  uniwc,  nnd  thr  rJncirtxauCery, 
■nii  in  rxlrpiiicly  tlifliciill  iiy  *vpn  Ihp  ordinary  ititraca|«iilar  iluuieclion.  The  Diool  Mtis- 
(aolory  iiiel.liui!  known  Ui  Ihc  writer  is  llie  extnwupiiului  iliaiMtiun  aa  pciiannni  by  BonUcy. 

Pallativc  Trealmcnl  of  (he  Tonsils.— By  way  of  pallialive-or  prophy- 
lactic treatment  variotitt  anti.teplic  gargles  may  be  used.  Gargles  which 
contain  hydrogen  peroxide  arc  to  be  preferred,  becauBe  the  puH-cclls  con- 
tain a  patalase  which  sets  free  the  o,\ygen.  The  nascent  oxygen  U  a  power- 
ful nntincptif,  iliiiI  the  excciwi  ttollecls  in  biibhlcn  which  lucchniiically  loottcn 
and  sweep  off  the  exudate.  The  hydrogen  peroxide  should  not  be  stronger 
than  '2  volume  |>er  cent,  (one  part  commercial  hydrogen  peroxide  to  four 
parts  of  wat«r). 

Other  gargles  that  may  be  used  are  Dobell's  solution,  dilut«  Liigol's 
sulution,  and  diluu<^  pota.-utium  chlorate  eolutiua  (especially  with  equal 
parts  of  dilute  hydrogen  peroxide,) 
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II. 

MITRAL  INSUFFICIENCY. 

OCCURRENCE, 

Of  all  the  valvular  lesions  those  involving  the  mitral  valve  are  the 
most  common,  especially  those  which  lead  to  the  production  of  a  leak  at 
that  orifice  (mitral  insufficiency,  mitral  regurgitation,  incompetency  of  the 
mitral  valve). 

Involvement  of  the  mitral  valve  alone  was  round  to  be  present  in  51  per  cent,  of  17S1 
cases  of  valvular  diaease  admitted  to  the  Johna  Hopkins  Hospital  between  1889  and  1908, 
and  in  54  per  cent,  of  Sperling's  300  autopsies  on  similar  cases  in  Virchow's  Pathological 
Institute  in  Berlin.  (Fig.  179.)  Mitral  insufGciency,  both  aione  and  in  aasodation  with 
other  lesions,  was  present  in  M  per  cent,  of  the  Johns  Hopkins  cases,  occuning  alone  in 
29  per  cent,  (see  the  Table,  Fig.  179). 

As  regards  age ,  Gillespie  (Fig.  178)  has  found  from  a  study  of  816 
cases  that  its  frequency  is  about  uniiorm  between  ten  and  Sfty  years,  after 
which  it  diminishes.  This  is  in  sharp  contrast  to  the  cases  of  mitral  ste- 
nosis, which  are  most  frequent  before  the  age  of  thirty  and  become  much 
rarer  after  thirty.  In  youth  women  are  slightly  more  often  affected;  in  old 
age  the  affection  is  a  Uttle  more  common  among  men.  The  mortality  from 
mitral  insufficiency  becomes  greater  as  age  progresses. 

PATHOLOGICAL    ANATOMY. 

Pathologically,  cases  of  mitral  insufficiency  may  be  divided  into  two 
groups ; 

1.  Organic,  due  to  vegetations,  cicatrizations,  or  atheromatous  plaques, 
thickenitig  of  the  edges  of  the  valves,  or  ulceration  upon  the  valve  itself. 

2.  Functional  (or  relative),  in  which  the  valves  are  intact,  but  closure 
becomes  imperfect  through  relaxation  of  the  muscle  into  which  the  cusps 
are  inserted,  or  through  stretching  of  the  chordiB  tendinete. 

Organic  Mitral  Insufficiency.  —  The  pathogenesis  of  organic  insuffi- 
ciency IB  simple.  The  lesions  arise  during  the  course  of  an  acute  or 
subacute  endocarditis,  and  frequently  result  from  the  accumulation  of 
inflammatory  exudates  from  several  successive  infections.  These  are 
cemented  into  permanent  structures  by  organization  and  calcification. 
Occasionally  a  perforation  of  the  valve  occurs  from  ulceration.  As  in 
acute  endocarditis,  infection  in  the  rheumatic  cycle  is  the  most  common 
cause  of  chronic  mitral  disease,  though  other  infections  may  represent  not 
only  primary  but  exacerbating  factors. 

The  vegetation,  once  formed,  gives  rise  to  the  leak  by  holding  apart 
the  neighboring  portions  of  the  cusps  so  that  regurgitant  streams  occur 
about  its  serrations  {Fig.  ISO,  a,  A). 
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TmU  (or  ^it(Ictcnc)  ol  Mitral  Valve— It  i«  f^af-y  (o  iJeiiioniitrat«  by  iho  raetliod  of 
Oiul  (unc  f'affp.  10)  iiihI  S(fi(W  ifiul  wlitii  ibv  veiKluIiun  in  not  pxtmiavi:  the  ciilral  culpa 
may  lulapt  (benuwlvm  prrfcctly  l»  tin  ronlour  nnd  prrvmt  n  Irak  altogi'thrr;  hul  when, 
IM  Ih  luuiiUy  llie  vaai^.  ttii-ir  tieiibilil)'  l»  nl(«rvd  by  a  lino  uf  veKtrlHtiuii.  iithcruiriu.  or  infil- 
tration, tlii^  ]t|ipoiiitii»i  it  |}tT-vMil<xi.  The  uiiioMtit  or  blood  nclunlly  K^gur^ltiilinti,  nnd 
henoe  llic  fiuicli'Mial  iiiiiurtanix-  af  rhe  Iccion,  dt^pc-iiili)  laqriily  i]|xin  thiMe  (ftclunt,  as  Kell 
tw  upon  ihp  wmcoiiiiijinl  nfFi'ctiun  <)f  ihf  canliiic  niiisole. 

At  lliu  aiHOf"ty  tabic  ihc  mitml  vnlvns  may  be  leated  for  IcaluKc  inwthcr  of  tbo 
followiDg  mi>i: 

(t)  WRt/7  may  b«!  forced  into  the  ventricle  through  n  ennnuln  attached  to  the  water 
(aiKCt.     The  vsl>«  luunlly  hnldii  aicninxt  Ipnkuffp-     IT,  \\.  King,  ISXi,  G.  A.  OJlMon,  Mniici-) 

(2)  A  Klit  is  oittite  in  tlit  veiilricle  wall  neur  the  U{wx.  The  heart  in  tumtvl  iipoide 
dowD,  the  slit  Ht  Ihn  aprx  i«  iidd  »pi>ti  witli  Ihr  fingcn  nud  water  pouiwl  in  from  td>ove. 
The  iKttnial  vuli'e  would  show  no  Ic-uknitc  (Illcichrocdnr). 


Via.  Iiil)  — R(gu(B>t*iii  iiTMini'  in  orKUilp  and  funeliau)  tDltral  liuuftlFifiiDlo.  A,  oraHiio  iniinil 
iiMulBelauiy:  U^  tiatpUonml  ianMpirttfy  of  tlt«  pkpitl&ry  lyptr.  C.  rclaUr*  loltnl  m«iil1ici«noy;  a^  ww 
hem  thnve  lb*  valva ;  ti.  eawmiy  mkUhu  ihiuiiaU  tilt  liMrt.  Tlic  attDo*  ta Jicata  Uin  iniiil*  and  (llra» 
boa  ot  naurxiuLi™*- 

Cocxislence  of  Orcanlc  and  Functional  Insufficiency. — As  has  been 
stated  ttbovn  (pft([e22(>),  Kui-st^r,  Kix-lil,  Gi-ipcl,  ami  othiT^  have  Kbowii  ihiit 
the  OMunxiucv  t»f  vcgt-tuttuns  upon  the  vuIvl'^  is  oftt-n,  perliaps  u^iually. 
accompanied  by  foci  of  m  vnnanli  t  is  in  the  papillary  mus- 
cIcH  and  in  th«  ring  of  musculature  about  the  mitral  orilioc.  It  'as  the 
w^akcDinf!  of  these  muHcle-fibred  especially  which  givea  rise  to  the  func- 
tional iii.su fTiciemiiea,  and  it  i«  thcrcforo  probable  thut  l» 
many  cases  of  organic  mitral  insufficiency  the  ele- 
ment of  superadded  muscular  innufficteucy  is  a  very 
important  one.  Indeed  one  often  meets  nnth  persons  who,  in  spite 
of  me<liiim-aiied  vegetations,  suffer  little  or  no  discomfort  aa  long  as  the 
heart  mu.icl(!  is  in  good  condition,  but  in  whom  cardiac  symptoms 
occur  aa  eoon  as  overstrain,  anxmia,  or  febrile  diaeaae  weakens  the  myo- 
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canliuni.  In  the  periods  of  appnivnt  hcaltli,  the  leak  is  confined  to  the 
etrviiiii»  about  ihe  edges  of  the  vegetation.  In  the  a<l<led  functional  insuf- 
ficiency it  also  takes  pluce  M  other  poinlit  along  the  line,  of  oloiiure.  IIow- 
vvct,  it  is  Uapossible  to  dilTerentiate  clinically  between  the  organic  and  the 
functional  elements,  and  Uioir  relative  iiiiportiiDce  in  a  giveti  c«m;  cannot 
bv  iii-cumtely  estimated. 

AlluTOinn  of  llic  Mitral  Valve— AtherDinntciiu  and  cnld&cd  pnuJiM  jdong  thr  lace 
and  ed^iB  of  ihv  i.'iiij]M  of  tlic  vulvm  am  aW  not  uncommon  (ne  Fig.  7i5,  psK«  469). 
TbMa  cfani>K«>  nn;  panic ulariy  fr«iuenl  hIuhk  ihe  line  of  cUsiire,  where,  us  hIiowii  by  Roy 
and  Adanii,  nirchnjiicnl  injury,  hrmorrbnKns.  Bn<)  <-j[iidnli»  ore  moKt  fnMjucnl.  Pallio- 
lopcnll.v,  lliF.v  an  bivuKliI  hlioiit  by  |>kic«wi(«  »imilftr  lo  tlici»e  nrciirrina;  ii)  Iho  wulls  at  tbe 
arterioc  during  attcriuBdi-nBis.  uuti  ihu  ouodiliaii  is  frtiiuccill)-  ussocintcd  witli  cxtctudvc 
■clenHia  o(  llic  coninnr^-  artcrins.  <'n](ufiH]  p]»r(Unii  mny  abio  bn  pmMint  in  the  myocnrdlum 
(CBOe  of  J.  L.,  Fig.  'JUb).  'I'hc  mechanical  oflcct  of  niich  tluck«iitiijt(i  and  aroaa  of  rigidity 
i*  to  pm-cnt  tlie  ciupD  froiD  ucvoDuuodiitiii);  iIiitiiuipIi-iu  to  odu  Kuothcr,  giving  tMc  to  Irolu 
which  arc  imdintinicuinhnhln  rliiiioally  from  thmw  litir  lo  vpfCPlntiono. 

llemorr1ia|;c  in  ihe  Mitral  Valfc-Occaaioiuilty  livniorrhujtua  owur  iii  tlit  custa  ot 
the  mitral  vnl%'?.  cHpccrially  aflvr  tmiuiui  to  tb«  ciml  (KOlbs)  or  bbor  [Wcbn  anil 
DeKuy).  am'  ■»  ncw-bom  infania  [Fahrl.  It  lo  pmhahlc  thai  thrt  orRanliation  of  Ihe  okil 
injtiatai  a  librmis  uhich  k-uiln  to  iiiilnil  BlencMJH. 

Functional  Mitral  Insufficiency. — When  the  heart  muscle  att-ainn  a 
ecrtain  depve  of  weaknea.i,  leaks  at  the  mitral  orifice  may  take  place. 
They  may  occur  lut  the  direct  re^lt  of  acute  cardiac  dilatation  from  a  pri- 
niarj'  cardiac  ovcrstriun,  though  they  ariBo  more  frequently  in  hearUt  n-howt 
myocardium  h«»  already  undergone  di-p-nerative  or  fihroun  changes  but 
whose  valves  are  still  intact.  This  functional  insuftiriency  i."*  often  seen  in 
cases  of  myocarditis.  On  the  other  hand,  functional  in^ufTicienc-y  of  the 
mitral  valve  may  arise  as  a  secondary  manifratation  in  organic  dit^eaeie  of  tlie 
aoHJc  vuLve«.  This  occurs  es|)eciaUy  when  the  leak  attnin»  n  »vverc  grade  or 
th«  work  of  the  heart  is  too  much  increased,  the  walla  of  the  ventrirk-  and 
the  papillary  mu.fcli-s  iK-romiiiK  overslivU-hed  during  dia-Mole.  This  phe- 
nomenon will  be  further  iliBrussed  in  the  chapter  upon  aortic  instlllicieney. 

Types  of  Functional  Insufficiency. — The  leaks  occurring  at  the  mitral 
valve  as  the  result  of  muHculur  weakness  may  be  divided  into  two  groups: 

1.  I'Ai-iiJjuit  I^Hl■^^-n.-tENt■T. — Leaka  ovcurriiijc  at  one  or  aiore  jHiitits  nloiiK  Ifao 
valve  (F)fc.  1^).  B,  b)  when  the  wrakncu  of  a  pn|iiilarj'  miuwk  or  Elrclrhiiig  of  g,  chorda 
tcndiai'u  uIIohb  the  corrr'^^iHiniliriK  i>ort'ion  of  tlic  vaI\o  lo  lie  lificil  a  little,  aiid  a  Btiiall 
itwiirsilaiit  litrcniQ  to  fiiiiTf-i;  nt  uiiu  of  tbi-  [Hiinln  of  jioultiii:  iii»l  pticki-ring  along  the  line 
of  clwur*.  Thiti  may  htf  tomii'd  ihr  type  of  papillary  inaiifficivoe-}*,  atid 
like  many  caom  tif  uii('oni|ilicatei1  ortcatiic  iiiouliloiency  may  cortinpond  to  the  uacBp«  of 
only  a  wniill  niinntity  of  blood.  Tliia  pupiUur)-  irmilUeicncy  n-'prcwntii  Ihn  milcir»t  form  of 
fiuictiuiiul  nvutvitalinii.  1'hc  mlTnil  vnlvc  iu  piinhnl  iipwnni  diirins  iiyMt-olc,  like  a  nail. 
iniprllitil  by  Itit'  full  fun«  of  the  entire  vriil rlculur  null.  Thin  is  unlaij^itiiiF'd  by  tht  pull 
of  Ihf  TTiIalivrly  Amalt  [in|>ill»ry  muncki.  It  in  evidc^iit  [but  libm  for  libnt  iha  papillary 
mu'fien  incut  a  mucli  Krt^aIe^^!rain  tfian  thir  fibm^  in  llm  ventricular  null,  anil  coiiM.-<|iientIy 
ihcy  arc  oftt^n  the  lir<l  to  weaki'o.  Whni  tli«y  u'eukva  api>onilion  of  the  cusps  it  iiupiiml 
unit  rvxur);c'<atii>ti  tIa  In.  Mormirr.  »iuee  T.  tV.  King  anil  t:ib«in  havr  iitiawii  that  the 
normal  mitnJ  vulvc  usuuijy  hohU  unlew  dilatation  »ec»  in,  it  is  0vi<lent  that  tlie  papillary 
type  of  iiunifltcicncy  i*  Ihe  only  funti  of  functional  inwifficlency  thai  oan  occur  in  a  heart 
that  u  not  icn-'ully  diluted. 

2.  RKJATHKlMHi-meiE.-icr.— Tlie«e<ond  typeof  fiinotfonul  inntiffieiBucj' is  nmt  with 
when  the  left  vrnlrieln  is  dilated  Lo  auch  an  extent  that  the  mitral 
orifice  beeomes  larjcer  than  the  available  area  of  valve  aurfaco, 
and  what  may  l<c  romctly  termed  n  retail  ve   inauflioicncy   runilts.     Uadw 


324 


DISEASES  OF  THE   HEART   AND   AOItTA. 


tlwM  oanditioiw  th«  leak  occiin  noi  at  a  sinfclr  imint  but  all  dloRii  ihn  Un«  of  cloMire  (Ftp. 
180, C).  Tlie  anioudt  a(  blood  nliioli  r^ureitJitcx  iuiilCTlliaM-ci>n<lili(iiui  muy  be  vcryliirge. 
PATiKKiiUjntiH  ur  TKiaiic  Tri'K".^ — Tin-  inoilp  of  owurrenw!  of  th«p  typt»  of  in- 
sufficiency may  he  imilily  (]piiion»tml«<l  by  tlic  mothoil  of  Gad  and  MeiicH.  though  care 
miBt  he  IttJuMi  llittt  tlie  bturl  \iiml  [or  tlw  (!Kp(Miiii(Mil  is  not  in  u  ounditiou  of  rigor  inortia. 
If  mter in  forced  into  tlie  I'l-ntriclfa  at  vnrioiu  p«T«nrni,  it,  will  bcucpn  that,  rm  shown  by  C 
A.  OibeoB.  Wluim  Villi  (n'ciif  at  a  (vlativoly  itliit)it  pivwure.  Tliin  fVifiirKil»<ir>n  will  h* 
Mnnll  in  nnioutil.  iind  will  bi-  k-imi  lu  he  of  tli«  paiiillnry  typt^i  t>tiC  if  tlii.'  (in-aiure  ii  sufli* 
eirnlly  incn-nK'il  ami  I.Iir  vcniriclr  itilaicd,  the  ciii.[m  of  the  vnlvr  olanil  apart,  the  inic 
reluliw  irLiuflici('iit7  (tyjK.'  21  Is  |inHlLic(>d,  and  a  lar^e  unioiirit  of  lluUt  reKunoialM,  Tli« 
rtli!  whinh  «lfrichiti((  of  llif  tnunclp  pUyH  in  tlu«  n-gurpiutic)n  mtiy  bt'  shown  by  boiling  lire 
heart  aixl  tli«-n-liy  nliort^niiiK  the  librr-«  in  heat  riiior.  ahei  which  ihc  li^k  that  waa  prcM>nl 
(finp]}ear*  and  doa  not  recur  until  much  givalcr  pmiBVirw  &r«  morled  ti.>.  (.iibMiu  hiu 
MuaMl  th(^  Irak  to  diuppcar  by  li((hlcning  n  liciilurc  iitioul  the  inilrul  luuH'iilur  riiiK-  It  is 
(horefore  *videnl  thai  Iho  tonicity  of  the  cardiac  iniwclc  i»  an  important,  cipmcnt  in  dnler- 
miniiig  tla-aoonrrcnCHaiid  llii- dcKiv«  of  lo.ik  Iki()i  in  fuiictluiuil  and  in  orij-anic  iiiilral  iDsufTi- 
cien«y.  Thi*  point  i*  of  the  gnait^nt  iinportuucc  in  thirrapeiitic  coimidcrations,  nnd  will  bo 
refenvd  to  later. 

Occurrence  of  PuncUonal  Insufficiency. — Funotionnl  insufficiency  of 
the  mitral  valve  oceura  in  primary  cardiae  overstrain,  in  ampitiian,  during 
the  «oun*c  of  and  i-onvalMCcncc  from  infpctimis  tlisoases.  and  in  many 
casoa  of  aortic  discaiip.  A  certain  percfntuR«  of  tho  cast-ji  in  which  aortic 
and  mitriil  mHuffiricncH-,*  arc  found  simultaneously  belonK»  to  this  ^roup. 

Lian.  in  Fram^jls-Franck's  lahoratory,  luut  showti  that  tho  tronlraclton 
of  tho  riof:  of  muscle  about  the  mitral  valve  (luitro-aortic  ring)  narrows 
the  tliamt't^r  of  l!ie  orifitw  durin)c  wVKtule,  He  doinon.ttrHt<Ml  thai,  when 
contraction  is  weakened  t!ie  valves  may  not  remain  in  perfect  apposition. 

MKc;HA\lrs    or   THE    CIRrltLATlOS    IS    MITRAL   INat:KFlr!KXCT, 

It  is  almost  axiomatic  to  state  that  the  systolic  regurgitation  of  blood 
from  left  ventricle  to  left  auricle  in  mitral  insufficiency  U  accompanied  by 
a  fall  of  prcMure  in  the  former  and  a  rise  of  presmire  in  the  latter. 
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The  re)^rt^tation  of  blood  into  the  left  auricle  causcH  a  Bystolic  rise  of 
preamure  to  takv  plai*«  in  this  chamber,  replacing  the  systohc  fall  of  presaure 
which  in  present  under  normal  conditions  (Fig.  181),  The  pressure  curve 
widiiii  this  chamber  in  mitral  insufficiency  thus  resembles  that  seen  in  the 
right  auricle  in  tricuspid  insufficiency ^a  rise  throughout  vpulricular  systole 
with  a  fall  during  diastole,  and  a  small  rise  when  s)-stole  of  the  auricle 
takca  pUice. 
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The  pressure  conditions  within  the  pulmonar)'  circulation  are  of  the 
grcftteiit  iinpoitnncfi,  and  in  ihiii  both  the  force>punip  ttnd  the  HuctiOQ- 
pump  KCtionii  of  tiii'  vontriclc  show  themselves. 

Bffcct  of  Mitral  Insufficiency  without  Increase  in  the  Slrenclh  of  the 
Ventricle. — Tf  the  force  of  the  left  ventricle  retnains  unaltered  nfter  th« 
production  of  the  insufTicienr-y,  it  atjindn  to  r<'Jiflon  that  less  blood  will  reach 
the  arterii.^11  and  pi(N<  on  to  the  eapillarient  »nd  Hy»temic  veins  lh»n  did  su 
before.  The  arterial  blood-pressure  will  fall.  ConBcquently  less  blood  will 
cuter  the  right  side  of  the  he»rt  from  the  vcnic  cava*,  nnd  the  pressure  iti  tho 
latter  will  be  lowered.  The  BVatolic  output  of  the  right  ventricle  wUl  thuB 
be  diniitiifhed  and  the  preiwure  in  the  pulmonary  iirterj'  will  fall.  On  the 
other  hand,  the  regurgitated  blood  in  the  left  auricle  and  pulmonary'  veins 
added  to  that  coming  on  from  the  pulnionftrj'  artery  will  cnuiie  the  pre»- 
sur«  in  the  left  auricle,  tho  pulmonar>'  veins,  and  the  eitpilluries  uf  the  lungx 
to  rise  (Fig.  1S3,  III). 


Km.  1M. — CuiT*  ol  iulravtniriTuIni  iirmuie  III  mitr«l  iiuulllciHicy  prulue*!  uu  ■  metlUAieBl 
■noilil.  IKttrt  Huajr.)  /*.  >'..  inlnn-RXnrului  nmnun;  f.  R,  ■rtrrinl  pTHaurr.  Tha  IxnHliUl  lina 
iImihIw  th*  pmlurliim  of  innilSei«i«y.     O,  nuUili  ilu*  lo  Ilia  ■urieulu  KyiUil*:  t,  aunuiHt  of  Uw  eurv* 


Pulmonsr>'  Stasis. — .\s  v.  Basrh  and  hi»  pupils  have  shown,  congrw- 
tion  of  the  pulmonar)-  capillaries  is  the  most  important  cause  of  cardiac 
dyspnara  (broken  pulmonary  corapenaation).  Hence  it  will  not  be  aur- 
))riHiiig  that  dyspnu-a  from  tins  rauM>  is  an  early  and  important  symptom 
of  inilral  insufheiency,  iiiid  that  its  disappearance  depends  upon  other 
factonf  which  lend  to  di-pleti'  the  puhiionary  en]>illnne:<.  (Dimitiutiun  in 
the  amount  of  blood  entering  right  ventricle,  or  weakened  euction-pump 
action  of  left.)  The  capillary  area  ia  sufficiently  elaittic  lo  accoTiimodate  a 
considerable  amount  of  n'gur^tanl  blood  before  this  furnishes  an  obstruc- 
tion lo  the  pulmonarj-  artery,  just  as  is  the  case  with  the  capillnrics  of  the 
splanchnic  iireii,  but  after  n  time  or  in  wvere  lesions  ttie  intnipvilnumarj-  stasis 
finally  makes  its  effect  felt  in  the  pulmonary  artery.  The  pressure  there  risea 
(Gerhiirdl) .  When  the  pulmonarj'  t>taKi.i  becomta  eattnmie  the  right  ventricle, 
too,  becomes  overloaded  and  ililatetl.  Broken  systemic  eompen- 
.satioii  !«■!«  in  (I'"iK.  1S;J,  IV).  Staai»  occurs  in  the  syslrniii'  veins, 
cedema  acul  ascites  take  place,  and  a  secondary  functional  insufficiency  of 
the  tricuspid  valve  may  usually  be  demonstrated.  With  the  occurrence  of 
this  secondary  leak  at  the  tricuspid  orifice,  less  blood  is  pumped  into  the 
pulmonary  circulation,  the  congi-stion  here  diminishes,  the  dyspncea  dimin- 
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iahcH  nlfo,  and  in  xpitc  of  the  inrrviised  gravity  of  the  condition  the  patjont 
mnyoxporii-nco  sometemporun'  rcUof  from  his  xyii)|itoms.  This  phenom- 
enon was  noted  by  T.  W.  King  in  l.';37,  iind  wjls  doaignated  by  him  "tlio 
»afely-vulve  uction  of  the  tricuspid  valve,"  The  relief  i»,  however,  only 
tranaitor)'.  as  the  at-piiraulation  of  CO,  in  the  blood  aoon  givi-s  riar  to 
dyspnicu  from  Mliitnilittion  of  the  reapiratory  centre  in  the  niedullii.  and  the 
reni  i'tato  of  ciirdiai:  failure  manifests  itself.  If  the  condition  is  aUowcd  to 
continue,  the  outfoiiie  i-t  dt^ath. 
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FiO.  IS-H— liiuKikni  HhcnrloB  the  cll«t>  of  initial  InniHrritnoy  upon  (hg  tir«ul>tl<m.    I.  Nunnal. 
It.(\Hnp«iuiii>ii  iliruiutii  nillna  of  ili*  aurldain  lyitalabul^mpleleaniityinf  lUilluuil*.    III.  Urolwn 

pulmiirtitry  «nntKuijttIii'ii.     IV.  Hrokm  nyittfiiiiio  Aiiiip*nJ4liari. 

Effect  of  Increase  in  the  SircitKlli  of  the  Left  Ventricle.— If,  on  the 

other  hand,  the  force  of  the  left  ventricle  increases,  it  can  throw  more 
blood  out  into  the  aorta  and  nrtericH;  and  thin  blood  muat  first  be  drawn 
from  the  loft  auricle  and  pulmonary  circulation.  So  thot  if  the  output 
I  from  the  ventricle  increaw,  it  will  soon  be  pumping  more  blood  into 
the  aorta  than  the  right  vi-ntricle  (whose  forev  hiw  remained  piiicticnlly 
unchanged)  p\imps  into  the  prilmonarj*  arterj'.  Accordingly  more  blood 
leaven  the  lunga  than  enters  them,  and  the  engnrgemont  pti.s.ses  off.  The 
whole  condition  may  bo  summed  up  by  the  statement  that  a  weakly 
acting  left  ventricle  overfills  the  luiigit  with  blood, 
while  a  tftrongly  acting  left  ventricle  bails  them  out. 
The  whole  of  pulmonary  engorgement  is,  as  ri{;btly 
ciuimed  by  v.  Ba^ch,  a  problem  not  of  the  right  ventri- 
cle,  but  of  the  left. 


CLIKICAL  MANlFE8TATICtN8. 

HITKAL   IXUVmctKSCr    WITHOUT   aTSIPTOMS, 

The  earliest  circulatory  <lii<turbanc«  in  mitral  inmifficiency  U  stasis  in 
the  putmonan.-  capillaries,  wluch,  as  v.  Basch  and  his  pupils  have  shown, 
leads  lo  caniiae  dyspna-a.  .Accordingly,  it  is  not  Burpritdng  that  dyspnoMi 
Bfaould  be  one  of  the  ejirlicat  symptonu  of  mitral  insufficiency.     But  the 
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pulmonary  kIoms  docs  not  oc<;ur  or  Aoaa  not  peraiRt  wh«n  the  action  of  the 
left  ventricle  is  KufFicicnlly  vigorous.  »nJ  hence  in  the  inildor  camM  shortm^ns 
of  breath  may  h*^  nbHcut  for  a  long  time  after  the  actual  formation  of  the 
lesion  and  n;tay  make  itself  evident  only  upon  exertion. 

Tbiw.  n  young  fm-ndoTilie  writer,  a  boy  of  i-levpii,  ill  1907  cunt  meted  toniUlitiaaMOin- 
panied  b}~  ihc  lypicnl  xiipui  of  mitnkl  iomSicienry.  Uc  niw  kcpl  raodcmtdy  quiet  on  Mwount 
of  the  IbroAt  Won  Mad  had  apperently  ir-rovrroil  crimpl^Udy,  mo  that  l.lii^  fuiiily  liiil  not 
notice  »ny  nboonniiiity  Uiilil  n  year  aflem-anl,  wIumi  lit'  bManie  Boniewliat  Hborl  o(  brvatb 
upon  walking  upliiU.  Sinon  n  little  cnnllon  hiui  been  cxntviiNMl  d0UD«.  hat  walkins  he  no 
tuugvr  bet-oitios  sliorl  of  br«Ath  and  reinoiiM  ijerfcnly  fivp  from  symptORM.  Tho  prtiffDO«ia 
U  vury  fuvomble.  Id  aaiiip  more  vigorous  iiidiviOuuli  tliu  IvbIoii  dots  iiul  iDiudfnl  ilMlT 
■t  all.  The  irriltrr  hmi  in  mind  n  ynung  man  of  tn-rnty-nnn  n-ho  has  Khonm  Rlxn*  «f  miUal 
inHtitliciriii-y  Tor  eigilil  yvan,  but  diinnc:  that  period  hn»  o^colled  al  foolball.  wr«ellin)[,  and 
all  IhpjcvDi*  fomiH  of  sport  iiiUouprofiwior  of  forty  wliohiuliitdamitnillisionof  rlieutnalio 
origin  for  stimc  lime  williout  Ibn  ili|[hlMt  physical  inennvcnirncv.  Thnu>  cnwv,  Ihnuxli 
•caicely  li>  bu  regarded  an  tlio  r\il«i.  arc  oncuiinwrod  with  cn'ul  frtygiiency  in  jiulitinls  who 
arc  cxniuiiml  for  i»int  other  taun'.  tkoaiuoiiaJly  sucli  ptTsonn  haw  been  informed  ol  llidr 
tmtihir,  liomriimRit  {(ivrn  n  Emvn  proKumiio.  anil  come  to  tbn  phynirian  in  grrm  mental 
diBtiViB  beOAUSi-  (liey  liavu  bwn  told  lliat  (liey  Nhvi-  "or);aiiie  heart  (rouble,"  and  yet 
they  may  renoh  middle  or  ev<!n  old  ngn  without  iteriuu.i  iueanveDienoc.  It  ii  not  cxtnonuly 
UBCOnunon  to  find  cajtefi  in  wliom  a  mil  r»J  lenion  ha;*  lieen  prvo^nt  ihirty  ox  forty  J'eani  wllb- 
OUt  gnatly  alTi^clini;  thf>  patient'ii  activity  or  oiijoyment  of  life, 

Pnltnonary  Complication*  of  Milral  DincaM.^The  prolonjied  ilfuiii  and  high  prao' 
sure  in  tlie  pnhitunnry  eapilluriea  may,  however.  K>ve  r^w  lo  |>ermanenc  changes  bt  tbeir 
walla  iind  in  the  lioBUCB  about  tbeiu  and  facilttute  the  orctirreiiMi  of  u  clirmiic  bronchitu. 
ThiH  brnnchitii  mulling  from  ulniiiii  nmy  be  eotixideml  iuinio);QUi:  In  origin  to  the  ulcoratioiu 
and  net'plnif  erwma  found  upon  ihH  leipi  in  luvioriotion  wilh  varicoiw  veint  or  cardiac  CHJema. 
Till!  iirenwiiw  of  lliis  ehronic  brotiehitiH  is  liubl^  to  uiuune  a  suspicion  of  lul>«rcu- 
1  o  B  i  »  when  the  Ironhle  is  renlly  cnniine.  The  mjjipirion  in  luimelimra  still  further  arouaed 
in  tlie  caned  in  nliieh  tlie  walls  of  Clie  cupitlariui  in  wiiiie  arm  of  the  lungs  have  become 
eroded  and  oocononnl  jiulinonary  licniorrhage*  take  jilaco,  Tiiiu,  Oiler  and  A.  <i.  UibMm 
mantioo  (lie  cam  of  a  physician  who  (inflercd  froni  orcnsional  h  a  e  ni  o  r<  I  y  « i  a  due  lo 
tnitntincuffieieney  overa  period  of  tweoty-fiveyuaiB.eaeh  attuck  jiving  rise  to  great  rvlief 
of  hiacardiac  symptotn*  by  rvlicring  the  engorsement  of  the  left  auricle.  The  (lingniHis  in 
»ueh  caset  is  oflen  diflicull,  but  may  be  msile  when  there  is  eontimieil  absence  o(  liibercle 
bncUli  frvm  Ihe  sjiutuin.  and  uipeeially  fruin  the  ejected  bloixl,  a»9>]ciat«d  irilh  the  si^us  of 
a  definite  milral  insullicieiiey,  further  confirmation  may  be  gained  by  a  neKative  euta< 
neous  or  ophthahnic  mtction  with  liiberculin,  or  if  necesnary  by  a  negnlivc  subcutaneous 
■njcetion  of  tlie  latter. 


UITBAI.  INSLTPICIEXCV    WITH    SYMPTOMS. 

Second  Stage  of  Mitral  Insufficiency  (Broken  Pulmonary  Compensa- 
ilon).— A  morfl  aevere  staf^  with  less  favorable  prognodia  is  that  in  which  tlie 
lesion  ninrir<;»l.s  itself  by  xubjecUve  symptoms.  Aa  in  mort  other  cardiac 
disturbances,  palpitation  occun;  early  in  the  difleaa?.  Palpitation  is,  how- 
ever, cocnnion  in  healthy  i>erM)tit<,  anil,  as  shown  by  Hirschfclder  (see  pugt- 
157),  cannot  aa  yot  be  regarded  aa  aignifying  funrltoniil  wuaknciw,  so  that 
it«  presence  scarcely  sufUcea  to  tlirect  suspicion  to  the  cardiac  valves. 

The  earliest  symptom  of  n-nl  importance  in  shortness  of  brcabb. 
This  occurs  at  an  earlier  stajte  in  affections  of  the  mitral  than  of  the  aortic 
valves,  but  is  more  marked  in  oarly  imtral  st4>nosi3  than  in  early  mitral 
insufficiency.  Nevortholwts,  it  may  be  quite  sovoro  in  compara- 
tively mild  grades  of  the  latti^r,  especially  on  exertion.  As  has 
been  stated  above,  the  dyspna-a  is  duo  to  the  pulmonary  vngorgcmont,  as 
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thown  by  v.  Baach.  It  Lt  therefore  liable  to  pass  off  when  the  left  ventricle 
hypertrophica  and  tho  syslolii;  output  i*  incn'^MHl  ami  the  ftuution-puinp 
action  b  increased.  For  practical  purposes,  tlu-rcforo,  such  persons  whose 
cardiiio  function  has  hwn  restored  by  the  hypertrophy  of  the  Ipft  ventricle 
may  be  said  to  have  passed  from  th«  second  stage  insufficiency  baek  into 
tbc  firtt.  Thi>y  often  remain  in  this  excellent  condition  for  a  number  of 
years,  and  sometimes  oscillate  between  the  first  and  the  second  stages  for 
a  number  of  years  more. 

Tonicity  of  the  Heart  as  a  Factor  Ooveminj;  the  Leak. —  A  most 
important  factor  in  preserving  this  balance  is  the  tonicity  of  the  car- 
diac miL-Jclo:  for  when  the  tonua  in  maintained  the  cxiitint  of  the  valve 
are  approximated  as  tightly  as  possible  about  the  thickening,  and  the 
amount  of  loftk  i.*  reduced  to  minimal,  whereaa  when  the  tonicity  ia  low 
the  organic  leak  b  further  supplemented  by  u  papillary  or  a  relative  inef- 
ficiency. \  trniall  leak  ia  thua,  if  only  for  a  time,  transformed 
into  a  large  one.  When  tonicity  is  low  it  is  harder  for  the  heart  to 
recover  from  such  an  additional  strain  than  if  the  latter  occur  at  a  lime 
when  the  toiiu:*  is  increttM-<i.  The  added  functional  in.-«uniciency  may  thus 
become  permanent.    We  have  here  another  example  of  the  vicious  circle: 

Leuk  ul  uiitral  valv« 
Leak  incrcoMid 

I 
hplllary  or     _       Ueurl  drain 
relaUve  innuflicii^iicy     '  ~     DimiDudied  tonlHty 

It  ia  evident,  therefore,  that  in  spite  of  the  comparative  case  with 
^.wtucb  patients  may  recover  from  the  symptomB  of  mitral  insufficiency 
when  the  case  is  pla<^o<:l  uniler  favorable  conditions  as  soon  as  possible,  yet 
the  case  may  rapidly  become  a  grave  one  if  these  precautions  arc  neglected, 
so  that,  in  the  wortia  of  Oaler,  mitral  insufficiency  may  be  wther  the  mlldeat 
or  the  gravest  of  valvular  lesions. 

Third  Staxe  of  Mitral  Insufficlenc}'  (Itrokcn  Syslcmfc  Compensa- 
tion).- The  second  stage  of  mitral  insutticiency  represents  the  physiological 
conditions  shown  in  Fig.  li<i,  IV,  when  the  stasis  is  in  the  lungs  and  the 
work  of  the  right  ventricle  Js  gradually  increasing.  Tiie  third  sUgc  repre- 
sents that  in  which  the  r  i  g  h  t  ventricle  also  has  begun  to  fail, 
and  blood  begins  to  stagnate  in  the  syslemie  veins  as  well.  The  prt-ssure 
in  these  veins  increases  two-  to  threefold  (from  .V-S  cm.  H,0  to  20-30  em.) 
aa  can  be  shown  by  the  metho<l  of  KyjHer  and  Hooker.  .As  a  result  they 
dilate  and  tlic  (low  through  tliein  is  slowed,  changes  occur  in  the  capillary 
wails,  and  cedema  soon  takes  place — first  in  the  feet,  later  in  the  shins, 
thighs,  genitalia,  and  baek.  With  the  onset  of  these  manifestations  the 
shortness  of  breath  becomes  extreme,  a  dyspna'a  of  medullary  origin  adding 
its  effect  to  the  pulmonar>'  engorgein«nl.  The  patient  is  compelled  to  sit  up 
all  the  time,  gasping  for  bri-ath,  occasionally  with  paroxysms  of  real  cardiac 
asthma  and  palpitation,  sometimes  with  pains  in  the  heart,  severe  cough, 
and  ex|iectoration  of  considerable  amounts  of  sputum  which  often  eontains 
cells  loaded  with  blood  pigment  (Herzfehlerzellen).  The  urine  becomes 
scant  and  loaded  with  albumin  and  casl«.     .\scitcs  may  set  in  and  may 
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fvcn  become  80  ^at  as  to  require  repented  tapping,  The  same  is  true  ot 
hydrothorax.  On  tliia  aniount  it  is  more  common  upon  the  risht  side, 
Unleiw  the  course  of  tho  diiiea^e  is  checked,  denth  may  follow  nflcr  this 
»tagfi  hiiK  (tct  ii] :  but  if  the  work  of  the  heart  can  be  dimintshed  and  ita  action 
strengthened  it  may  »oon  pump  out  the  tdagntttiiig  blood  and  lower  Xht 
venous  pre»turf.  From  this  cause,  and  owing  to  the  concomitant  iiicroaa 
in  cardiac  tonicity,  the  dilatation  diminishe8.  The  element  of  regurjritation 
which  is  of  fuacLioual  origin  disnppeun;  imd  the  amount  uf  blood  n-gurgi< 
tatjng  is  once  more  rcducud  to  that  which  flows  past  the  vegetations.  The 
work  of  the  he«rt  is  a^ain  brought  to  its  minimum,  and  thus  it  \»  that 
ainiofit  unhoped-for  recoveries  may  occur  in  mitral  insufficiency 
when  properly  treated. 

I-IIYKICAL    EXAMINATION. 

Inspection. — The  tj-pical  picture  of  mitral  disease  is  seen  in  the  (lu 
pink  cheeks  with  sUght  tinge  of  purple,  slightly  dilated  venules,  and  bri^^ 
watery  eyes,  Kiv>t>g  "D  superficial  inspection  the  appearance  of  superabimrlan^ 
heulth — theM>«»llod  niitrnl  fseic!>.  Thisisiosliarpcontrast  to  the  pale, 
pasty,  or  sallow  color  of  aortic  insufficiency,  or  the  livid  purple  of  emphysema. 
The  lips  show  a  moderate  cyanosis.  Then^  is.  as  a  rule,  no  special  throbbing 
soon  in  the  carotids.  The  venous  pulse  is  usually  well  seen  and  is  of  the 
normal  "double"  type.  Since 
the  diaturbunee  of  function  in 
the  first  two  stages  is  in  the  pul- 
inonarj'  circulation  and  not  in 
ihe  systemic,  no  change  in  the 
jugular  pulsation  i.'<  to  be  found 
nor  would  be  expected  until  the 
third  stage,  when  the  onset  of 
tricuspid  insuEBciency  causes  it 
to  assume  the  "sungle"  or  ven- 
tricular form. 

The  chest  may  show  pre- 
cordial bulging,  especially  in 
children  and  in  eases  of  long 
standing.  The  apex  impulse  if 
visible  is  displaced  out- 
wards toward  the  axilla 
rather  than  downwards. 
It  is  frequently  of  a  slow  heav- 
ing character,  while  in  eases  of 
long-standing  pulnioniirj-  stasis  lliere  may  be  also  a  wavy  systolic  retrac- 
tion of  the  interspaces  which  mark  the  hypertrophy  of  the  right  ventricle. 
Occasionally  a  systolic  impulse  in  the  second  left  interspace  shows  the 
vigorous  pulsation  of  the  pulmonary  artery.  In  very  large  hcArts  it  i;*  not 
uncommon  to  linii  a  sy!<toiic  retraction  present  along  the  outer  border  of 
dulnesa,  even  when  adherent  pericardium  is  absent. 

]u   long-irtanding   eases  changes  in  the  extremities  also  take  place, 
especially  slight  clubbing  of  the  Sngcnt. 


Fist.  IM, —  I>i,-,ril-kiilir'T]  Iff  llip  nTiirtniLr  in  milm]  in-. 
i^lUcrfncy.     L>L^I^Ll»ll^'>■lJ    upoQ   thf  ftir*-r  w»]I.     tjMht 

fianjiiu  flaTfiMv,     h}i4ii<Hl  ■■(■4  vliuw*  i!j>lrilruUuriuf  il 
tnlimiur.    i'lip  liiHiinuii  M  tUr  tighl  imltf*t*^  th<t  rvbljdii  \ 
of  Uib  miinnuc  1o  th«  04nllBc  vyr^ 
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over  vliApli  ilic  munnur  i*  Juud, 


Palpation  usually  reveals  a  strong,  »Iow,  heaving  impulKe  with  a  more 
or  kisi  intense  thrill  livr<ling  throufthuut  tlio  period  of  systole.  This  thrill 
it)  probably  due  to  the  impact  of  eddy  eurrenta  pa&sing  by  the  vegetation 
and  striking  the  heart  wall,  wtiOM_-  iiii|>a<-t  sets  the  valve  into  vibnitions 
that  are  eommutiicatcd  along  the  ehord^e  tendineie  to  the  walU  of  the 

hvun  and  then  to  the  chest.  It  i»  most 
int«usc  at  the  ajiex,  but  is  oft4>n  pal- 
patio over  the  fiitire  precprdium,  oe« 
ciisionally  in  the  axilla,  and  sometimes 
at  the  baek  in  the  left  iiiterrtcapular 
region.  The  thrill  at  the  back  is  rarely 
felt  except  in  children  and  thin- 
che!<ted  persons,  but  as  it  repr»>aenta 
the  direct  impact  of  rc^urgication 
it  i.*  very  elinraeteristic.  In  a  few 
cases  the  thrill  from  a  mitral  lesion 
can  be  folt  in  the  ves-teU  of  tho 
HMk.  and  sometimes  also  over  tho 
entire  eh  est. 

The  iihock  arcompanyin(;  the  seeond  heart  soimd  ia  practically  un- 
changi'd.  though  it  ix  often  more  distinct,  especially  over  the  puliiionar>-  area, 
Pcrcu.ssion.^The  charaetcrit^tic  eanliac  ovitlino  in  niitml  insufficiency 
shows  an  incri'ttw:  iu  urea  hnrizontaily  (M  L)  towards  the  left,  which  ia  some- 
times enormous  and  may  reach  well  into  the  axilla  and  as  mueh  a,s22  em. 
from  the  midline  by  ]>crcu!Vtion.  When  the  apex  apprunchos  the  axillar>' 
convexity,  as  shown  by  Moritz, 
Ute  area  of  duln«»<  uiiually 
extends  somewhat  beyond  the 
actual  outline  of  the  heart;  but 
with  the  lightest  possible  percus 
Bion  (the  threshold  percussion) 
thiscrrormay  often  be  reduoeilto 
a  centimetre  or  less.  In  contrast 
to  the  cardiac  outline  in  aortic 
insufRciency,  the  left  border 
of  diilness  or  of  the 
shadow  Keen  with  the 
X-ray  is  increased  diag- 
onally upwards  and  out- 
wards, as  well  as  outwards  in 
the  horixontal  diameter  (Fig. 
ISd).      The    upward    ext<'n!<ion 

may  reach  the  second  rib  and  pass  outward  into  the  second  left  inter- 
ipaoc.  According  to  the  autopsy  findings  of  Harris,  this  is  not  due  to  the 
dilatation  of  tbv  left  auricle,  but  to  the  increase  in  sixe  of  the  conu8  nrte> 
rioeua  of  the  right  ventricle  and  to  some  dilatation  of  the  pulmonary  artery. 

Hnrrig  ha»  »hawn  tbal  •*««  an  cxlrrmcly  dJUt^d  trft  nuriclr  Ja  not  vwihle  from 
tile  [roiil  v(  ihe  cliMt  uader  IheM  rireijaMlaiic««.  As  is  therefore  M  b«  expected,  tiucli  dila- 
tiooii  comsjiDiul  to  the  tulcr  ratliEr  than  Iu  lite  rarlier  itofrcs  of  Ibi'  diaewc,  luul  are  nbo 


Fio.  ISO-- — HfcliftflmpJi  fii  1  palici,l  will,  mtimJ  in- 
|j  iliB  i»(I,     I.Mirc  BuuK«fi  iiiiJ  Wdiilii-i.iiiilm.l 
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moro  common  in  nutml  Btenoaia  than  iiuufliC'leiKy.    The  cardinc  dulneM  ia  not  increased 
to  the  right  uiilil  ihe  Ihinl  sliigi?  o(  Ihe  iliitnm'. 

The  Systolic  jMurmur. — Tin-  dsita  obtaiQwl  from  auscultatioo  usually 
furnish  the  basiH  for  the  tllagnosta  of  iiiitriU  iiisiifricipn<'y.  The  character- 
Utic  wgn  ia  ihu  prcMt-ncc  of  a  murmur  hi-iird  at  llw  apex  and  in  the 
left  axilla  throughout  Bystole,  —  i.e.,  last- 
iiij;  up  to  th«  wiojui  siniml.  The  founds 
of  different  syatoUc  murmurs  are  deecrilwd 
by  the  Frenrli  writers  as  resembling  the 
rasping  of  a  file,  the  sawing  of  wood,  the 
hisoing  of  a  jet  of  stcum,  the  cooing  of  a 
clove!  Theso  variations  dclx-nd  upon  many 
Boun<i-pmilucii>g  factors  so  compli'x  ihal  it 
is  bnpoBsihle  to  prt-dicl  the  eharnotcriMtics 
of  the  Ipsion  upon  the  valve  by  the  murmur 
to  which  it  givi's  rise.  In  general,  rough, 
roaring,  sawing,  and  purring  murmurs  are 
vorj'  ofU'^n  protlue^'d  by  thickened  or  culcified 
vegetations,  which  act  more  or  less  assound- 
ing-boardrt,  while  whispering  or  blowing  mur- 
mura  are  pruducetl  by  regurgitant  atrenms 
patuung  over  sinoolh-walled  valves,  ami 
occur  especially  in  functional  iiL-sulhcieiicie^. 
However,  exceptions  to  this  are  frequent. 

niElial  linlCAlInn  of  the  Mitral  Syntollc  Hurmar. — The  mitral  syntoli^  Tnitrtntir  r-nn  hi> 
Rprtxlutod  I)}'  ljimi>-l'ti  or  Smilli's  mvttioil;  )>>  u  slcuko  scrow  iho  »l(>ow  or  urrotm  (lie 
hack  of  the  han<i.  To  iniitiiti>  a  mimnur  nccain)Hiiiyiiic  llii-  finl  souixt  the  tatU-r  ihould 
Iw  product  by  u  slow  tiexlun  tit  Ihp  &ii^r.  nhich  roTiibinct  tlic  l>lo«i  luiij  the  itimk- 
in;:.  For  (iMiionotrHtiniiii  to  a  (;roU|>  ut  slu(l«'iit>i  tlicxc  ihuixpiivim  nuiy  be  rarriitl  out 
upon  a  ilrrhy  hal.  The  Mtnikr  ithoiiUI  l)r  i>(  lc>ii)(  (Itmitiuii  uiii)  aliould  be  followed 
imiu^iiiiilvly  by  t\»  tup  ubich  reprvwnu  Ilic  mtoikI  i>oiuid. 

Excellent  phonographic  tracings  of 
this  murmur  have  been  made  by  Eint- 
hovcn  as  well  as  by  Weiss  and  Joachim. 
These  observers  have  shown  that  in  con- 
trast to  the  murmur  of  aortic  stenosis  the 
murmur  of  mitral  insufficiency  always 
begins  synchronously  with  the  first  sound. 
It  is  loudest  at  the  time  of  the 
first  sound,  which  it  may  enlinly  re- 
place and  may  then  bo  uniform  through- 
out the  period  of  systole  or  take 
on  a  decresccndo  character,  in 
murmur  which  follows  the  first 
in  clia  racter. 


Kid.  ISr.  — rhngnim  <if  Fig.  ISH, 
•li(i<rin«  llir  ililrrlinnt  In  irhich  or- 
(imc  BntArcHn™i  hAt  takcA  p1hr«.  Tlie 
lirokbij  lid*  rrpFfwrnu  iitit  uuiZjti*  of  liw 

noijucXw  tliUaoij  Li  vbicli  mv  ibobC 
mlarxcd. 


HUKHl<H 


Km.  l.V. — ^'irnpliir  n^^rl'  inriliii  hnt'l 


iKinrliiHiAijf  Pftf  Kii 
•oundi.    Till-  >!■■' 

OlUt  MlfDe  of  ttl 

Unuiuniiur. 


*j-*[i>lir    ruiirrTJiir 

l.ij\  I'n.  I     t.  V.  hmrt 

'."iitrtfi  I  fliiil  2 

K  I  uvilue  Iv 


contrast    to    the    aortic 
sound  and  is  crescendo 


They  have  eliovm  turtliuT  Ibtit  in  some  uumi  tlu^  rust  aouud  and  mumiur  (irccodtt 
the  varatid  viuve  by  a  grmtcr  iiiterral  (ban  noniinlly  (tcnKlhcning  of  thn  prraphyfcrnic 
period  from  .08^.00  hoc.  to  .1S-.1.>  wc).  At  tlie  vory  IwRiniiinii  o(  nyntolc  hlood  nuJie* 
tisck  into  the  auricle.  Tbia  Moupe  ntun  ll»  pnwure  in  ih**  \-uiilricle  lu  nte  more  niowly 
than  luuul  and  lieiicc  norlic  vaIvc*  open  a  little  later     Heooc  tlie  pnspbyKmic  period  u 
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later.  It  it  poMJbli:  tlint  ItiR  duration  tji  ili«  pnwphvRniic  prrioi)  nuty  M<rvo  ft*  ■  Kuid* 
to  tmileato  llii>  Aegne  of  leaks^.— shorU'iiiiiK  iuiiimliiic  au  iinproi-vmi-iil .  IfitigllwninK 
■n  inenna).'  in  Imkugp.  Howpiit.  oilier  olwcn-cm  fiml  kngthciic^l  prriiphyKTmc  pt-ritxl* 
fmto  (lilTnrpni.  caii»«. 

In  ihe  accidie ri[ul  tiiiimivira  of  aiucinia  Weiea  and  Joocliiin  Iuiv«  found  t,  nomial 
pnsiiliyttmic  period. 

I|.  id  nlal«<l  by  somn  writpn  that  liinctiona]  numnuni  occur  latP  in  ayslolc,  mnosystotie 
or  telvaystMv,  btvuiiav  {ijitipum lively  liltlt'  iveunriliilioii  utvurs  until  tliu  iiitravetitricHlar 
prviHun  hnji  n-ttphed  ir»  tiiiixiamni  ntid  the  pn[ullnry  musrlra  lir){in  to  wpakrii.  Then.-  ure 
no  icmphit^  iTTordii  411 1  priori  I  iie  thin  claim,  and  ihp  mibjfvt  denianiU  pxpcrimenial  invcftixn- 
tiut)  ratlier  tlian  eliniciit  iipt'Fuliiliun 

As  Tegur<l:(  (li^itributioii,  llic  iiuinnur  of  tnitnil  inmiHicicncy  iit  licard 
over  those  areas  of  cheKt  wall  which  are  nearest  to  the  left  ventricle  anii 
l*ft  Hiiriolv,  nnini;ly.  the  afK^xand  the  ncijcliboritignri'-aslo  the  left  (Fig,  IS4). 

Thi-  rcadon  why  the  murmur  (>(  mitral  inniifficieney  is  heard  bo  loudly  at  the  a|«x  b 
[lot  pi-ricclly  pli-ur.  sinue  [his  pnipuf^ulioii  in  upiiunilF  to  tlii?  dinwtian  of  tin-  rcg;unHtaj)l 
(ttrjuii.  I(  ii  pciujbk,  linnT\-rr,  that  Ihn  nbmttonn  of  ihc  mitral  y-nlvr-  lony  be  tnuiimltttHJ 
to  the  anterior  pHpillury  iMu^ctc  and  »\iex  by  the  papillary  niusclm  wlucfa  arc  like  violin 
•trinp.  Tbii  uvuld  nlso  vxpliLin  why  thi'  inunimr  is  >o  loud  iii  tht^  uiitdrior  purl  of  tlie  Idt 
axilla  at  n  comddRmblc  diMancr  from  tlic  Irft  aiiriFlr>  but  nrnr  the  anl^irior  pnjiillnry  muwlc 
(Fig.  185). 

In  ehiUlrcn  and  in  mtuiy  jhtsihih  with  itnitll,  thin-walleil  trhwUi  the 
murraur  is  also  heard  over  the  left  itit'crscapular  region  to  which  it  U  trans- 
mittfd  dirfctly  from  the  loft  duricli'.  This  diHtribution  is  the  one  which  i» 
moat  lypifal,  Bince  it  represents  t riiiiamisi'ion  in  the  dirccrtimi  of  leakage, 
and  the  eomparative  infreqiiency  with  which  it  is  heard  ie  due  entirely  to 
the  thickiiC!<M  of  the  cho!«t  wall  and  the  Inyer  of  lung.  Certain  excellcrit 
tlerman  obserx'era  however,  are  unwilling  to  diagnose  mitral  insufficiency 
unlntui  this  murmur  in  proiicnt. 

In  order  to  obnato  iheM  diMurbinif  fACtoa,  AnpMt  HofTmann  and  lattr  Gerhsrtc 
havp  atlvmptcd  to  ueie  lh<^  ofauphagcii  I  auaeul  ta  I  Ion  ileivrilxnl  on  ptilK  KM. 
but  it  in  iinjilpiwant  to  the  poltent,  and,  bcudM,  the  murmur  ma}'  be  no  more  djriinet 
than  at  tlir  apex. 

Ariulhtr  nurrstlc  for  the  Kystolic  mumiurof  niilntl  iTuuRidi>ncy.  lu  iihuvii  by  Kaunyii. 
k  tho  pulmonary  ama— the  upcoiid  and  tliirtl  Ipfl  lnict»parm  at  the  slirmal  imiTKin  and 
aa  far  out  as  the  iiamnlornal  line.  Xniinyn  Thinka  that  in  this  reeli>n  the  i-ibration»  ar« 
COinniiinlcalnl  by  the  hypvrtropliiMl  and  dilated  Itft  iiurifrle  to  thi!  pulmonary  artery,  Thia 
murmur  miMt  alwaya  tic  carefully  illFfcmtitialcd  from  tho  accidental  pulmonary  murmtir 
heanj  In  this  reidoD  and  from  that  due  to  pulmonary  atenosia  and  aclerosiB- 

Ovcr  the  right  ventricle,  that  is  from  the  left  parasternal  lint;  to  the 
left  steruni  margin,  the  murmur  of  mitnd  insufficiency  is  uMuuUy  heard, 
diminishing  in  intensity  as  the  distance  from  the  ape\  increases. 

Differentiation  from  Accidental  and  Tricuspid  Murmurs. — Thin  Lit  in 
sharp  contrast  to  the  accidental  or  "haemic"  murmurs  which  arc 
loudest  over  the  right  ventrirle  and  especiiJIy  ovt-r  its  upper  portion  (in  the 
second  unil  third  left  interspaces) .  Those  murmurs  diminish  over  the  apex 
while  the  mitral  murraur  increases.  They  are  ran-ly  heard  to  the  left  of  tho 
ftprx.  They  wir  later,  Boftcr.  shtirt<^r,  more  sui»rfiri«l;  they  vary  with 
inspiration,  expiration,  and  change  of  pomtion;  and  the  heart  is,  as  a  rule, 
iiol  hyiK^rtrophied.  On  the  other  hand,  there  is  no  rea.ton  to  believe  that 
the  distribution  of  the  murmur  due  to  functional  mitral  iusuflicloncy  diffcts 
from  Ihat  due  to  vegetations  upon  ihr  valves,  and  it  is  frequently  impoe- 
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sible  to  differentiate  between  the  two  conditions.'  The  common  statement 
that  murmurs  of  organic  origin  are  transmitted  to  the  axilla  while  those  of 
functional  origin  are  not  is  due  to  a  confusion  of  "functional"  with  "acci- 
dental" murmurs.  All  loud  and  rough  murmurs  are  transmitted  further 
than  soft  ones,  and  murmurs  due  to  vegetations  are  usually  louder  than 
functional  murmurs,  but  a  soft  murmur  of  organic  origin  is  probably  no 
louder  than  many  murmur;:  of  functional  origin. 

The  murmur  due  to  tricuspid  insufficiency  is  heard  loudest  over  the 
lower  portion  of  the  sternum,  the  epigastrium,  and  often  also  to  the  right 
of  the  sternum.  That  of  aortic  sclerosis  or  aortic  stenosis  is  loudest  over 
the  second  and  first  right  interspace,  and  is  usuallj'  transmitted  to  the 
carotid  and  axillary  arteries.  The  same  appUes  to  the  murmur  due  to 
aneurism.  Moreover,  as  stated  bj'  Boy-Teissier,  it  is  always  meso-  or 
telcsystolic,  and  therefore  follows  but  never  replaces  the  first  sound. 

The  Second  Sound.— The  second  sound  at  the  apex  and  over  the  aortic 
area  shows  no  special  change,  but  over  the  pulmonic  area  it  may  be  greatly 
accentuated.  This  is  not  always  the  case,  because,  as  seen  in  Fig.  183,  the 
pressure  in  the  pulmonary  artery  is  not  always  increased;  but  during  the 
course  of  a  mitral  insufficiency  the  intensity  of  the  second  pulmonic  may 
change.  In  interpreting  the  significance  of  this  change  it  must  lie  remem- 
bered that  rise  of  pulmonary  pressure  may  occur  eitiier  when  the  force  of 
both  ventricles  is  increasing  or  when  extreme  engorgement  of  the  pulmo- 
nary vessels  has  occurred.  In  the  former  case  it  will  be  accompanied  by  the 
general  signs  of  improvement  iu  the  left  ventricle,  larger  pulse,  increased 
maximal  blood-pressure,  increased  pulse-pressure;  in  the  latter  case  by  fail- 
ure of  the  left  ventricle.  Regarding  the  r6!e  which  vasomotor  changes  in 
the  pulmonarj'  vessels  play  under  clinical  conditions  little  is  known;  but 
they  also  can  affect  the  intensity  of  the  second  pulmonic. 

Pulse. — The  pulse  in  mitral  insufficiency  shows  no  characteristic 
changes.  Dependent  upon  blood-pressure,  systolic  output,  and  pulse-pres- 
sure which  vary  considerably,  it  may  be  large  or  small,  hard  or  soft.  De- 
pendent upon  the  condition  of  the  heart  muscle  and  especially  of  the  left 
auricle,  it  may  be  regular  or  irregular.  The  condition  of  the  individual 
patient  at  any  single  stage  of  the  disease  must  tie  viewed  in  the  Ught  of 
these  determining  factors. 

Blood-pressure — As  has  l>een  seen  above,  the  sudden  production  of 
mitral  insufficiency  both  in  animals  and  on  the  model  is  followed  directly  by 
a  fall  of  blood-pressure  and  diminution  of  pulse-pressure,  unless  the  strength 
of  the  ventricle  and  its  systolic  output  be  increased.  Such  an  increase  does 
take  place,  however,  during  hypertrophy,  and  hypertrophy  of  the  left 
ventricle  is  the  rule  in  mitral  insufficiency.  Moreover,  when  the  output 
into  the  arteries  is  diminished  by  the  backflow  into  the  left  auricle,  these 
vessels  undergo  a  compensatory  constriction  and  narrow  the  blood  channel. 
However,  as  the  left  ventricle  hypertrophies,  its  systolic  output  increases 
at  the  expense  of  the  residual  blood.  These  two  compensatory  factors 
combine  to  maintain  the  blood- pressure  and  pulse -pressure  at  their  original 

'The  confusion  of  the  terma  "hcemic"  (accidental)  and  "functional"  munaure  so 
common  in  clinical  notes  seems  therefore  to  be  both  unnecessary  and  misleading,  and  should 
be  carefully  avoided. 
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level,  ant]  »t  tim«s  even  exceed  it.  For  example,  a  prominent  medical 
educator  who  iivm  u  mild  leak  at  the  mitrat  valve  but  suffers  no  symptoms, 
hftA  a  niaximal  prc»Hum  of  140,  a  minimal  of  9a,  and  a  large  full  pulfte.  The 
(-ump('ii:<nti<>ii  ill  thi»  ease  has  more  than  balanced  the  disturbance  in  the 
circulation.  This  inereaae  of  pulse-  and  blood-pnti^fiure  is  not  always  indica- 
tive of  improvement,  but  may  occur  also  as  ternunal  events  under  the 
stimulation  of  medullary  asphyxia  (see  page  27).  On  tlio  other  hand,  the 
prwence  of  a  rathor  sm.'Ul  puLse  niid  rather  low  blood-prewun-  and  pulse- 
pressure  may  merely  represent  the  natural  effeot  of  the  lesion  unaltered  by 
oompenBatoo"  changes  on  the  one  hand,  or  on  the  otlier  may  represent  the 
fatluro  of  the  left  ventricle  to  maintain  the  circulation.  The  presence  of 
Wtwioscleroaa  may  in  it,w!f  tend  to  modify  the  blood-prca-ture,  and  to 
increase  a  blood-pre^u-ure  and  pidsc-pressure  that  would  otherwise  be  mnall. 
In  any  case  the  b!ood-pre«sure  ahows  no  characteristic  features  in  mitral 
intsuSiuicncy,  an<l  ihc  figures  obtained  are  to  be  viewed  tut  the  algebraic 
Buiu  of  various  circulatory  factors,  rather  than  as  absolute  measures  of 
cardiac  vigor.  It  mu-^t  be  remembered  fiirthcrthat  the  cardiac  symptoms 
are  due  mainly  to  changes  in  the  pulmnnarj'  eireulation,  while  the  blood- 
pressure  changes  arc  conconied  only  with  ihe  sy!«le"iit'. 

Arrhythmia. — The  action  of  the  heart  is  oft«n  irregular  in  mitnd  di»- 
eajiu,  so  that  the  arrhj'thmia  in  these  conditions  is  frequently  described  as 
"the  mitraliied  pulse.''  Physiologically,  the  "initraiiwd  puLsc" 
represents  an  irrcRularily  probably  due  to  numerous  cxtrasystolea  arising 
in  the  left  auricle  but  po  frpi|ueii1  as  to  dLflurb  the  rhythm  completely. 
In  contrast  to  the  absolute  irregulariiy  arising  in  the  right  auricle,  the  a 
wave  upon  Ihe  jugular  tracing  may  persijit  in  spile  of  the  arrhythmia,  for 
the  right  auricle  may  not  he  par.'ilyKed.  .loachim  haw  shown  by  (esophageal 
tracings  that  the  left  auricle  is  often  paralysed  under  cuch  eircrumstanccs. 
With  the  irregularity  there  are  often  ver>-  feeble  early  cxtrasystoles  too 
weak  to  ojjen  the  aortic  valves  and  to  cauw*  a  pubK^  wave.  The  second 
heart  sound  ia  lacking  with  these  boats  heeausc  the  valves  are  not  opened. 

The  origin  of  the  irn-jKularity  is  prohnbly  in  the  distended  left  auricle 
(cf.  also  page  75).  It  is  sometimes,  but  by  no  means  always,  ueeompanicd 
by  piiraly.'us  of  the  auricle,  as  shown  by  the  venous  tracings,  but  the  exact 
mcchuuism  by  which  this  form  of  irregularity  is  produced  requires  further 
investigation  in  order  that  its  diagnnntic  and  prognostic  significance  may 
be  thoroughly  understood. 

The  condition  of  the  radial,  temporal,  and  other  arteries  may  vary 
con^dcrably,  hut,  especially  in  [Mitienta  above  -W.  may  show  connderable 
grades  of  arteriosclerosis.  This  is  more  common  and  somewhat  more  exten- 
sive in  patients  suffering  from  any  cardiac  disease  than  in  persons  with 
normal  hearts  (Wild). 

Lungs. — Examination  of  the  thorax  and  lunga  in  mitral  insufhcienoy 
reveals  the  usual  signs  corresponding  to  the  pulmonary  change.-^  d<-scribed 
above — small,  moist,  and  piping  r^cs  corresponding  to  the  bronchitis  often 
associated  with  hypcr-resonance  on  percussion.  Over  areas  of  hydrolhorax 
there  arc  absolute  flatness  on  percussion,  absence  of  vocal  fremitus  and 
breath  sounds,  Koranyi's  Hatnesa  over  the  lower  thoracic  spines,  and 
Orocco's  triangle,  paravertebral  dulncsK  to  the  left  of  the  midline. 
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Abdomen. — The  abdomen  rarely  shows  any  special  change  during  the 
milder  stages  of  the  disease.  Occasionally  one  finds,  as  in  a  young  girl 
recently  under  the  writer's  observation  in  the  Johns  Hopkins  Dispensary, 
the  remains  of  an  old  splenic  infarction,  characterized  by  enlargement, 
hardness,  and  tenderness  of  the  organ.  This  may  persist  for  some  months. 
Enlargement  and  pulsation  of  the  liver  and  ascites  (portal  stasis)  belong  to 
the  stage  of  broken  systemic  comi>ensation  (see  page  338).  The  same  also 
applies  to  oedema  of  the  feet,  ankles,  and  legs,  which  occurs  in  the  mildest 
form  of  broken  compensation.  These  phenomena,  though  of  serious  import, 
are  by  no  means  harbingers  of  death,  for  with  proper  treatment  many  cases 
outlive  one  or  even  several  breaks  in  compensation  for  many  years. 

The  following  represent  the  course  of  typical  cases  of  mitral  insuf- 
ficiency. 

Case  op  Mitral  Insufficibncy. 

C.  H.,  ship  carpenter,  aged  63,  fint  admitted  to  the  Johns  Hopkins  IToapita]  in  NO' 
vember,  1809,  complaining  of  ahortneBs  of  breath.  Family  history  negative.  The 
patient  has  always  been  a  robust  man.  He  gives  a  doubtful  history  of  rheumatism, 
but  a  definite  history  of  pneumonia  five  yeara  before  admiaeion.  No  venereal  his- 
tory.   He  baa  always  been  a  bard  eater,  hard  drinker,  and  a  hard  worker. 

The  present  ilhiess  began  with  attacks  of  paroxysmal  dyspnoea  upon 
exertion  eight  or  nine  months  before  admission.  Two  months  before  admiMion  an 
attack  came  on  apontaneoualy  while  in  a  warm  room.  During  the  past  month  be  has 
not  been  able  to  lie  down  in  bed  owing  to  dyspncea  and  the  onset  of 
asmatbering  feeUng.  He  has  had  no  cough,  no  hsmoptysis.  Examination  on  this  admia- 
uon  showed  a  stout,  well-nourished  man  with  mucous  membranes  a  trifle  purple  and  dilated 
venulee  over  the  face.  His  sheet  was  barrel  shaped  and  there  was  a  little  fluid  (Satness  and 
impaired  breath  Bounds)  at  the  baws  behind, 

Hearl.-^K  pe  x  was  situated  in  the  6th  interspace  16.5  cm.  from  the  midline.  The 
area  of  cardiac  dulnesa  reached  upward  to  the  second  costal  cartilage  and  5  cm.  to  the 
right  of  the  Btemum.  There  is  a  well-marked  syBtolic  murmur  heard  over  the 
body  of  the  heart  and  over  the  anterior  part  of  the  axilla.  The  second  sound  is  every- 
where clear;  the  second  aortic  booming. 

The  liver  is  slightly  enlarged,  being  just  palpable;  the  spleen  is  not.  The  abdomen  is 
full,  the  flanks  bulge,  and  there  is  slight  movable  dulneas  in  the  flanks.  Genitalia  normal. 
There  is  alight  oedema  of  the  ankles.  Blood  count  normal.  Urine  is  dark  sherry 
colored,  specific  gtavity  1024,  acid,  contains  a  small  amount  of  albumin  and  some  hyaline 
and  granular  casts. 

The  patient  was  put  to  bed  on  soft  diet,  given  doily  purgation  with 
magnesium  sulphate  (30  Gm.,  S>)i  also  S  doses  of  tincture  of  digitalis  (I  c.c,  n\,xv) 
at  intervals  of  four  ho ura,  followed  up  by  strychnine  1.5  mg.  He  was  also  given 
potassium  iodide  1  Gm.  (gr.  xv)  after  meals. 

(Edema  disappeared  and  orthopncea  also,  so  that  within  ten  days  the  patient  could 
sleep  with  his  head  low  and  could  walk  without  dyspncea.    He  then  left  the  hospital. 

He  was  next  seen  three  years  later,  having  been  perfectly  well  until 
he  took  cold  one  month  before,  since  when  he  had  shortness  of  breath  on  exertion  and 
on  lying  down.  He  had  some  cough  and  slight  swelling  of  the  feet.  The  physical 
condition  was  about  as  on  the  first  admission,  except  that  the  systolic  murmur 
entirely  replaced  the  first  sound  and  was  well  heard  in  the  axilla. 
Maximal  blood -pressure  182  nun.  Hg.  He  again  improved  rapidly  and  left  the  hospital 
in  two  weeks. 

He  entered  the  hospital  again  one  year  later  with  the  same  signs,  the  liver  b^ing  now 
2  cm.  below  the  costal  margin.  Once  more  he  improved  rapidly  under  treatntent;  the  liver 
receded,  and  he  was  discharged,  only  to  be  readmitted  in  the  same  condition  five  weeks  later, 
when  symptoms  dated  from  exposure  to  the  wet.  He  then  had  aome  tenacious  sputum 
streaked  with  blood  and  numerous  moist  rales  were  heard  everywhere  over  his  chest.  R^ 
eovery  was  once  more  uneventful. 
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COUPUCATIONH    AMD   BKDL'EI^. 

There  arc  few  coniplicKtiom  and  nc-quplip  which  arc  more  character- 
ifltifl  of  mitral  insuffioipncy  than  of  other  valvular  diBoases.  Those  aj-mp- 
toms  due  to  pulniunnry  ciigurgcmi-nt ,  broDL'hiCt)>.  hirmoptyHtK,  and 
pulinonar>'  cedema  have  already  been  dlscuascd.  Kmbolism  from  looaomtig 
of  vt'gotalioHs  upon  the  iiiitrnl  valve  or  of  clots  which  liavi;  formed  in  the 
left  auricle  dining  prriods  of  stuNH  is  an  oecamonal  occurrence,  especially 
in  severe  ca-ws,  but  less  i-oiiiiDon  thmi  in  mitral  Htciiom.  A»  the  rcnult 
of  this  there  may  he  the  production  of  infarcts  in  the  various  organs — 
spleen,  kidneys,  and  brain— and  of  eechymoses  in  tlie  skin. 

In  contrast  to  mitral  titcjtoi^s,  pulmonary  tubcrcidosiH  occurs  in  mitral 
inBufficicncy  with  the  same  fretiuoncy  as  in  otUerftise  normal  imlividuaUi 
fMeiflouburg). 

As  may  be  seen  in  Fig.  166,  mitral  insufEciency  is  very  frequently  aaso- 
ciatcd  with  other  valvular  dimaecs,  'ii)  per  cent,  of  all  the  caiioa  of  valvular 
disease  at  the  Johns  Hopkins  Hospital  being  accompanied  by  aortic  insuHi- 
ciency,  21  |)er  cent,  by  mitral  stenoflis.  In  tht-fti-  eaw^s  the  mitral  insuffi- 
ciency is  Bomctimcs  the  original  lesion,  the  other  lesion  rcsidting  from  a 
luetustalic  infection  or  subsequent  organization.  On  the  olhor  hand,  the 
mitral  inifufficicucy  aaMocisitcd  with  aortic  insufEciency  may  also  be  a  func- 
tional one  due  to  overfilling  of  the  ventricles.  The  mitral  iiisufliciency 
which  appears  lat*  in  tlie  courae  of  mitral  stcuona  is  due  to  the  inability  of 
the  thickened  valves  to  close.  Coronarj'  sclerosis,  as  shown  by  Wild,  is 
more  than  usually  common  in  chronic  valvular  disease,  and  hence  should 
be  borne  in  mind  in  establishing  the  prognocds. 

Pericarditi.s  is  one  of  the  common  eompHcationK,  especially  in  childnm, 
in  whom  adhesive  pericarditis  is  to  be  feared. 

Since  the  majority  of  eases  of  mlirul  rlLsciwe  are  of  rlieumatic  origin, 
diseases  of  the  rheumatic  cycle,  tonsilUtis,  articular  rheumatism,  chorea 
in  children,  and  affections  of  the  urticarial  group,  arc  particularly  common. 
Of  these  arthrilJEt  is  the  moat  frccguent  as  well  as  the  moat  irtubbon) 
and  dangerous. 

TKEATMKSr. 

The  management  of  caaes  of  mitral  disease  dues  not  depart  in  any 
ewential  particular  from  the  general  type  of  treatment  of  cardiac  diseaar. 
It  titiould  be  directed  to  three  ends: 

1.  Removing  the  overstrain; 

2.  Increawng  the  strength  of  the  heart; 

3.  Avoidance  of  infection,  and  removal  of  the  foci. 

In  the  mildest  esses,  the  im-ufficiency  shown  by  signs  but  not  by  s>'mp- 
toms,  due  c0|>ecially  to  the  formation  of  a  new  vegetation,  it  is  most  impor- 
tant that  the  cardiac  tonicity  should  be  maintained,  that  the  lunount  of 
leakage  should  thus  be  kept  down  to  its  minimum,  and  that  cardiac  hyper- 
trophy should  he  induced  before  symptoms  have  set.  iu.  It  is  therefore 
nHist  imponant  to  spare  (he  heart  every  effort.  If  the  patient  is  seen  at 
the  onset  of  the  disease  he  should  be  kept  at  ahsolut«  rest  in  bed  for  at 
least  a  couple  of  weeks  after  temperature  has  returned  to  normal  and  all 
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signs  of  acute  disease  have  passed.  Too  much  care  cannot  be  exercised 
at  this  time,  since  this  is  the  crucial  epoch  in  determining  the  severity  of 
the  case.  It  is  important  not  only  to  maintain  the  tonicity  of  the  heart 
muscle  but  to  preserve  the  valves  from  all  further  injury  until  the  vegeta- 
tions have  become  thoroughly  organized  and  lined  with  endotheUum,  and 
the  germs  have  disappeared  from  the  original  focus  of  infection.  When 
the  tonsil  is  the  source  of  infection,  it  should  be  completely  dissected 
out  as  soon  as  acute  infection  has  passed  off,  in  order  to  prevent  reinfec- 
tion of  the  valves  from  this  source.  The  results  obtained  in  the  Medical 
Clinic  of  the  Johns  Hopkins  Hospital,  where  this  practice  has  been  carried 
out  at  Prof.  Barker's  suggestion,  have  been  very  gratifying.  In  many 
cases  the  recovery  from  the  first  attack  has  been  more  rapid  than  had  been 
usual  before  this  treatment  had  been  resorted  to  (see  page  317),  and  it 
seems  probable  that  reinfection  of  the  valve  is  of  less  frequent  occurrence 
thereafter.  Similar  results  are  seen  in  gonorrhceal  endocarditis  after  treat- 
ment of  the  urethritis. 

In  these  mild  cases  drug  treatment  may  not  be  absolutely  necessary. 
In  how  far  Cloetta's  suggestion  as  to  the  early  use  of  digitalis  should  be 
carried  out  is  still  unsettled,  but  at  least  the  administration  of  strychnine 
in  doses  of  from  I  to  3  mg.  dV  ^°  iV  S^-)  ^  advisable  in  order  to  increase 
the  tonicity  of  the  heart  muscle.  However,  the  blood-pressure  and  hence 
the  strain  upon  the  valves  should  not  be  materially  increased  (not  more 
than  10  mm.  Hg),  and  the  dose  of  strychnine  should  be  reduced  if  it  rise 
above  this  level.    Digitalis  is  not  necessary  in  cases  of  this  type. 

The  bronchitis  which  frequently  accompanies  cases  of  this  type  does 
not  differ  greatly  from  the  ordinary  forms  of  chronic  bronchitis,  and  is 
associated  with  the  usual  pulmonary  bacteria  found  in  these  conditions — 
the  streptococcus,  pneumococcus,  influenza  bacillus,  Friedlander's  bacillus, 
etc.  Treatment  is  therefore  the  same  as  for  ordinary  bronchitis,  a  soothing 
steam  inhalation  being  very  useful.    The  following  are  to  be  recommended: 

Oleum  pini  aylvestriB,  or 

Creosoti,  oi^',  5 

Tr.  benKiin.  co,, 

Tr.  opii  camphorat.,  ua  Z'iss         75 

A  teaspoonful  inhaled  with  steam  from  an  atomizer,  or  from  a  funnel 
above  a  glass  jar  into  which  a  teaspoonful  of  the  remedy  and  a  pint  of 
boiling  water  have  been  placed.  Codein  .015  to  .030  Gm.  (gr.  i  to  A)  or 
heroin  2.5  mg.  (gr.  3*5  to  -^i)  may  be  given  by  mouth  to  relieve  the  cough 
by  reducing  bronchial  secretion  and  irritability. 

Physical  Re>education. — When  the  stage  of  acute  symptoms  has  passed 
the  stage  of  re-education  begins.  The  heart  though  injured  must  be  trained 
to  perform  the  day's  work  without  strain.  To  do  this  the  heart  muscle 
must  be  stronger  than  normal ;  it  must  have  hypertrophied.  The  process 
of  hypertrophy  after  valvular  lesion,  like  the  heart  hypertrophy  of  an  athlete 
in  training,  requires  time.  However,  the  amount  of  hypertrophy  setting 
in  after  a  valvular  lesion  is  greater  than  that  after  a  prolonged  period  of 
muscular  exercise,  and  hence  may  be  expected  to  take  a  longer  time.  At 
tills  stage  Nauheim  baths  and  resisted  movements  may  be  dispensed  with 
22 
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u  long  as  ft  rcMonftblc  supervinon  is  kept  over  the  pnticnt.  H«  should 
never  be  allowed  to  become  either  v4.t>'  IJred  or  ahorl  of  bresth,  and  six 
months' or  a  year  should  cbpse  before  he  is  allowed  to  run,  partioipato  id 
games,  severe  exercise,  or  manual  labor.  The  ourrcut  statement  that  the 
prognoeiH  is  doubtful  during;  the  first  year  after  the  occurrence  of  a  valvular 
lerion  is  duo  iargoly  to  the  intcrcurrence  of  acute  overstrain  of  the  heart 
mu»cle  before  hypertrophy  is  complete. 

Thf  condition  is*  quite  different,  however,  when  the  mitral  iusufGcitincy 
IS  of  lonj?  standing  before  it  ia  encountered  by  the  physician,  as  is  frequently 
the  case  in  routine  exnminntions  for  Ufe  insurance,  eivil  service,  etc.  The 
disease  may  then  be  said  to  have  cured  itself  already,  and  beyond  gently 
adninnUhin^  the  patient  against  over-exertion  no  further  precautions  are 
neccssor}'.  It  is  often  unwise  to  inform  a  man  or  woman  of  nervous  tem- 
perament that  a  heart  leuon  ie  present,  since  worr>'  may  in  itself  eontrihule 
tti  the  cardiac  overstrain. 

Cases  of  functional  mitral  insufficiency  are  rarely  devoid  of  cardiac 
aymptoms,  and  henre  will  be  considered  under  the  second  group. 

Trcaliticnt  of  the  Second  Stage.— The  second  stage  of  mitral  insuffi- 
ciency, in  which  dyspnoea  and  other  &>*mptoms  of  cardiac  origin  are  present, 
represents  ii  etuidltion  of  chronic  cardiac  overstniin.  Indc-ed  it  is  the 
abnormal  severity  of  these  symptoms  following  some  alight  exertion  which 
usually  t'ldht  atlcnlion  to  the  existence  of  the  lewoii.  The  treatmeiit  docs 
not  depart  in  any  essential  particular  from  that  which  has  already  been 
discussed  in  the  case  of  chronic  overstraio  of  the  myocardium.  Junt  as  ia 
the  milder  cases  the  most  important  element  in  the  treatment  ia  absolute 
rest  ill  bed.  continued  until  long  after  sj'mptoms  have  sulwided.  The 
diet  should  at  first  be  vcrj'  light  (seepage  167),  and  should  be  very  gradually 
■  increased  after  tn'mptoms  have  subsided.  As  in  the  mUder  cases,  vigorous 
doees  of  str^-chninc  (2  to  3  mg.  (gr.Va  to  Al  <ivcr>-  four  lioura)  should 
be  begun  at  once.  The  bowels  should  be  kept  moving  freely  by  means 
of  Scidlitx  powders,  Kpsom  salts,  Hunyadi  water,  Misturu  fcrri  apc-riens, 
or  some  other  mild  laxative.  It  is  important  that  the  patient  should  sleep 
well  at  night,  and  trionol  (1  Cm.  =  gr.  xv)  or  some  other  soporific  may  be 
given,  if  necessary  with  the  addition  of  codein  (15  mg.  — gr.  as).  If  symp- 
toms have  not  diminished  after  a  couple  of  days  of  this  treatment,  digi- 
talis should  b«'  n-sorted  to  (see  page  i7S),  for  it  is  important  not  only  to 
reduce  the  strain  but  also  to  strengthen  the  heart  muscle  as  rapidly  as  pos- 
«blc  in  order  to  prevent,  the  ovoralrain  from  becoming  permaaeut.  Indeed 
it  may  be  said  that  this  is  the  all-important  stage  in  the  course  of  mitral 
iii.su Ifirieney  and  of  all  other  valvular  lesions,  the  stage  which  deUirmincs 
whether  the  patient  may  hope  lo  return  to  a  life  of  activity  or  must 
look  forward  to  one  of  permanent  invalidism,  and  this  question  is  often 
decided  by  the  promptnc«!s  or  tardiness  witli  which  the  symptoms  dis- 
appear when  the  patient  is  at  rest.  In  this  stage  the  primary  source 
of  infection  or  n^infection  should  be  Ireat^^d  just  na  in  the  milder  ones,  but 
the  period  of  n-st  should  be  longer  and  the  period  of  physical  re-edu- 
cation and  gymnastics  should  be  very  rarefuUy  undertaken.  The 
more  systematic  methods,  such  as  those  of  Schott,  Hcrj  and  Oertel,  are 
especially  valuable,  as  are  also  the  Naubeim  baths.   The  important  factor, 
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however,  is  that,  whatever  the  method  of  treatment,  the  patient  should 
never  be  allowed  to  become  fatigued  or  short  of  breath,  he  should  be 
gradually  trained  up  to  his  optimum  strength,  and  he  should  never  be 
allowed  to  attempt  to  exceed  his  limit. 

Treatment  of  the  Third  Stage. — In  the  third  stage  of  mitral  insuffi- 
ciency, that  of  b  r  o  k  e  n  compensation,  the  burden  of  the  cardiac  fail- 
ure has  been  shifted  from  the  left  ventricle  to  the  right.  The  treatment 
therefore  follows  the  rules  laid  down  for  broken  compensation  due  to  any 
cause  whatever:  absolute  rest,  immediate  use  of  digitalis  (especially  along 
with  nitroglycerin,  sodium  nitrite,  or  erytbrol  tetranitrate),  free  purgation, 
and  very  light  diet  being  the  essential  features.  Hypodermic  injections 
of  morphine  (8  to  15  mg.,  gr.  J  to  i)  maybe  necessary,  but  they  should 
be  used  with  caution,  since  they  decrease  the  irritability  of  the  respiratory 
centre  and  thus  lead  to  accumulation  of  CO,  and  cardiac  asthma.  Since 
many  of  the  symptoms  are  due  to  a  high  pressure  in  the  vena  cava  and 
consequent  dilatation  of  the  right  auricle  and  ventricle,  venesection  is  often 
followed  by  great  improvement,  and  should  be  regarded  as  an  important 
therapeutic  measure  during  the  acute  stage  of  the  overstrain.  But  in 
the  presence  of  anemia  it  should  not  be  resorted  to.  Intravenous 
strophanthin  (0.5  to  1  mg.)  is  of  the  greatest  value  when  the  symp- 
toms have  become  alarming,  and  should  be  followed  by  the  usual  course 
of  digitalis,  or  by  daily  intramuscular  injections  of  strophanthin. 

As  symptoms  subside,  the  condition  and  its  treatment  pass  into 
those  of  the  second  stage,  and  a  gradual  return  to  normal  may  occur. 
On  the  other  hand  the  symptoms  may  increase,  hydrothorax  and  ascites 
may  become  extensive  and  may  require  tapping,  and  the  oedema  may 
become  extreme.  To  diminish  these  it  may  be  advisable  to  use  diuretics, 
such  as  theobromin  acetate  (agurin),  theocin,  or  acettheocin  sodium,  or 
else  potassium  acetate  and  citrate. 


PRORN03I9. 

Exactly  how  much  benefit  can  be  effected  by  treatment  varies  with 
each  individual  ease,  and  depends  upon  factors  which  are  difficult  to  fore- 
tell. It  is  especially  true  of  mitral  insufficiency  that  while  there  is  life 
there  is  hope,  for  the  patient  may  almost  completely  recover  from  one  or 
more  attacks  of  broken  compensation  and  yet  remain  comparatively  free 
from  symptoms  for  a  number  of  years. 

As  regards  the  prognosis  for  the  individual  attack  no  absolute  rule 
can  be  laid  down,  but  much  importance  may  be  attached  to  the  rapidity 
of  change  for  the  better  or  for  the  worse,  A  rapid  improvement  during 
the  first  two  days  may  be  construed  as  favorable  for  the  ultimate  outcome; 
a  slow  recovery  usually  indicates  a  severe  residuum  of  trouble;  an  increase 
of  symptoms  in  spite  of  treatment  is  of  grave  significance. 

Between  attacks  the  patient's  ability  to  hold  his  own  or  even  to  im- 
prove hia  condition  depends  entirely  upon  his  ability  to  keep  himself  free 
from  overstrain  and  reinfection.  In  all  cases  the  physician  should  be  some- 
what guarded  in  his  statements  regarding  the  future. 
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MITRAL  STENOSIS. 


Ilie>TORICAI- 

After  mitral  insiifficienpy  the  most  common  affection  of  th«  mitral 
vaive  is  that  whioh  Ipftila  to  mitral  stfiiiosis.  This  comiition  was  first  de- 
scribed  by  John  Mayow  in  IQ&J  in  the  case  of  a  young  man  who  tlivd  after 
Heverai  years  of  dyapnrea.  palpitation,  and  attacks  of  sj'ncope.  "  At  autopsy 
be  found  diluUtiou  and  hypiTtrophy  of  the  right  ventricle  and  almost 
complete  closure  of  the  left  auriculoventricular  orifice  by  a  'cartilaginous 
product,'  so  that  the  btood  pould  warcoly  travci-w-  tho  left  ventricle  and 
waa  compelled  to  flow  backward  to  the  pulmonary  vessels,  hence  the  disten- 
tion of  the  right  ventricle."  Vieusscn?  (1V15)  dcsnribftd  similar  findlngiB, 
noting  also  that  the  papillary  muscles  were  changed  to  small  short  tendons, 
and  that  the  right  ventricle  was  so  dilated  as  to  allow  reflux  of  blood  past 
the  tricuspid  valve,  lie  further  noted  weakness  anil  irregularity  of  the 
pulse,  and  ascribed  it  to  "too  small  quantity  of  blood  which  the  left  ven- 
tricle furnished  to  the  aorta  .  .  .  and  the  irregularity  of  its  contrac- 
tions." Senac  (174ft)  and  others  described  cases,  bo  that  the  lesion  became 
quitv  familiar  to  pathologists  in  the  early  part  of  the  nineteenth  century. 

CATKOLOGICAL   ASATOMT    ANI>    PATIIOUEN KSIS. 

Patbotofiiically,  it  is  brought  about  by  a  chronic  inflammatory  process 
taking  place  in  the  ti.ssue  of  tlio  vaU'v  wttich  leads  to  thickening  and  fusion 
of  the  cusps.  By  this  fusion  the  valve  comes  to  form  a  sort  of  funnel,  some* 
limes  elongated,  sometimes  short 
and  shallow.  The  walls  are  much 
thicker  than  those  of  the  normal 
valve,  owing  to  a  chronic  infiltra- 
tion and  proliferation  of  the  con- 
nective tl«<ue  within  them.  They 
are  usually  more  or  less  rigid,  soni  - 
times  smooth,  sometimes  rough  fi<>:ii 
rvmaiiw  of  old  vegetations  and  calci- 
fications, an<I  the  auricular  surface 
is  often  puckered  or  tiirown  into 
folds.  The  lower  mai^  of  the 
valve  is  attached  to  the  chordw 
tendinece,  which  become  shortened 

and  thickened  ver)'  early  in  the  process.  The  orifice  thus  formed  is 
sometimes  circular,  somctimcj  oval  or  button-holed,  aometimes  irregular 
(Fig.  1S9).    According  to  Saosom,  the  funnel  shape  is  more  common  in 

31 1 
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cliildrcD,  whilo  the  buttonholv  is  more  common  In  adults  and  rcpicwaU 
a  lesion  of  longer  duration.  The  orifice  may  ofWjn  become  ver>'  Bmall 
before  death  cnsu»(,  sometimes  barely  large  enoufcb  to  admit  a  goosie-quiU 
(Sansom).  In  some  long-atanding  Icaons  the  margin  of  tb«  valv«  may 
become  so  thick  and  stJflf  (somelimes  calcified,  cartilaginous,  or  ossified) 
that  it  doce  not  close  during  vcntriculu.r  systole;  in  others  the  edges 
l)ecome  retracted  so  that  they  no  longer  cover  the  orifice.  In  either  caae 
soconditT)'  mitral  insufTicioiicy  mny  result. 

Occurrence. — According  to  the  studies  of  Lockhart  Oillespie,  mitral 
stcnocsis  is  most  common  in  women,  incrensing  in  fre(|ucney  up  to  the 
age  of  29.  In  men  it  is  scarcely  more  than  half  as  common,  but  reaches 
its  maximum  frequency  a  decade  later.  The  nialra  a(Ie<;ted  die  earlier  than 
the  females,  however;  the  Average  period  of  death  being  from  30  to  30  with 
the  former,  while  with  the  latter  it  is  -10  to  49.  I'he  presence  of  the  double 
milriil  leMion  iloes  not  .shorten  (he  average  period  of  life. 

Kliology.— As  regard§  ctiolog_v,  C'hcadle,  Samways,  I>uroziex,  and 
Dyce  Duckworth  agree  that  rlieumattfin  i!"  ihi-  etiologicjil  factor  in  at 
least  60  per  cent,  to  7S  per  cent,  of  the  cases,  other  acute  infections,  chlo- 
roaJa  (Goodh&rt).  chronio  nephritis,  gout,  arlerioscleroRis,  and  puerperal 
infections  representing  llie  other  etiological  factors.  Potnin  also  beheves 
that  pulmonary  tuberculosis  is  an  important  factor,  but  this  in  disputed 
by  many  ttriters;  mowt  of  whom  tigjve  with  Truube  thai  tuberculoeis  is 
far  less  frequent  (5  per  cent.)  in  the  presence  of  mitral  steno^  than  in 
normal  individuals  (12  per  eent.)  or  in  tho»e  with  other  heart  k'«ions 
(Meistnhurg,  Tileston). 

Pathogcne.<ils.  —  As  regards  palhogi-nwi.-!,  Huchardfl.  e.)  divides  the 
cases  of  mitral  stenosis  into  three  groups: 

1.  The  congenital  form,  resulting  from  fetal  endocurdltis,  which, 
as  Sanson)  has  shown,  is  very  ran>. 

2.  The  endoearditie  form  of  infectious  origin  (due  espetially  to 
rheumiitism,  sciirlct  fevi-r,  measles,  typhoid  fever,  smallpox,  ete.),  resulting 
from  the  organization  and  fusion  of  old  vegetations.  ThU  is  the  most  com- 
mon form,  since  rheumatbiu  alone  ciui  be  demonstrated  as  an  etiological 
factor  in  about  70  per  cent,  of  the  cases. 

3.  The  sclerotic  form,  which  is  awociatcd  with  general  arterio- 
8clerosL<.  gout,  and  plumbisni.  In  this  group  no  traces  of  cndocaniilic  vege- 
tations occur  upon  the  valve,  and  the  process  U  more  cloeely  allied  to  that 
within  the  vcsacl  walU  in  arteriosclerosis.  Under  this  group  sltould  also  fall 
the  targe  group  of  cases  associated  with  chlorous  and  other  anamiias  in 
which  no  other  causal  factor  i.-«  present  to  explain  the  presence  of  the  lesion. 
Coodhart,  who  lays  especial  stress  upon  this  group,  believes  that  the 
chronic  overstrain  of  theaniemir  heart  muscle  is  followed  by  a-dema 
and  pctcchiiB  in  the  substance  of  the  mitral  valve,  as  has  been  demonstrated 
experimentally  by  Hoy  and  Adami.  He  thinks  that  this  a-dema  Is  followed 
by  eellular  infiltration  and  finally  by  proliferation  of  fibrous  tissue  resulting 
in  the  mitral  stenosis.  While  this  view  is  suggestive,  no  careful  Iii-Klological 
or  cx]>erimental  studies  hhw  iH-en  made  to  bear  it  out.  On  the  other  hand, 
it  must  be  remembered  that  mo^t  aniemic  and  gouty  persons  are  subject  to 
repeateil  slight  infections  which  might  suETice  to  produce  chronic  changes  in 
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the  heart  during  the  lapse  of  years.  Weber  and  Deguy  have  shown  that 
hemorrhage  occurs  often  in  the  valvea  after  labor,  etc.  This  is  followed 
by  infiltration  and  organization  and  finally  by  sclerosis  of  the  valve. 

PATHOLOGICAL    PHYSIOLOGY. 

The  nature  of  the  disturbance  to  the  circulation  in  mitral  stenosis  was 
already  discerned  by  Vieussens  in  1715,  who  noted  that  owing  to  the  inabil- 
ity of  the  blood  to  pass  through  the  mitral  orifice  with  sufficient  rapidity, 
it  had  become  dammed  back  in  the  pulmonary  veins  and  pulmonary  arte- 
ries, increasing  the  work  of  the  right  ventricle  and  leading  to  insufficiency  of 
the  tricuspid  valve.  At  the  same  time  the  force  of  the  pulse  (blood-pressure) 
and  amplitude  of  the  pulse  were  diminished,  owing  to  the  diminution  of  the 
blood  which  entered  or  was  forced  out  of  the  left  ventricle.  Vieussens 
noted  further  that  the  force  and  rhythm  of  contraction  were  irregular. 


NORMAL 


II 

BROKEN 
PULMONARY 

COMPENSATION 


III 

BEGINNING 

FAILURE  OF  LEFT 

VENTRICLE 


i'^t^  i'^t^  I'^t^ 


Fia.  190. — Diagram  ehnwing  the  chuigeB  in  the  cLrcuiation  due  to  mitrvl  flleaQeip-  The  BtAge  of 
perfect  compeuiuitioD  is  not  ehopm,  (unee  th^re  &r«  pmctically  no  pr?Hur«  chuiaee.  II  repreecnu  the 
Btoge  at  vhicb  puimimary  compenHBtion  it  brokea  but  flystemio  circulation  Uhx  not  yet  b«cume  affected. 
Ill  repreeenta  the  «lage  in  vhjch  there  a  broheii  pulmorxary  aHopeasaliDn.  and  the  left  ventricLe  ha«  failed 
to  maintain  the  arteriAl  pTc»ure.  The  last  preeeure  changee  in  the  but  utage.  with  broken  »yiit«iiiiG  com- 
powtiOD  a«  well,  correepond  exactly  (o  thcwe  io  theloatBtiiige  of  mitral  i&Aufficieacy. 

The  changes  of  pressure  correspondiDg  to  these  phenomena  have  been  studied  experi- 
mentally by  Bctt«lheini  and  Kauders,  D.  Gerhardt,  and  MacCallum  and  McClure,  who  have 
found  that  the  production  of  a  mild  grade  of  experimental  atenosis  causes  distinct  rise 
in  the  mean  preaaure  within  the  left  auricle,  the  pulmonary  veins 
and   the  pulmonary   artery. 

Filling  of  the  Ventricles. — The  effect  of  the  stenosis  upon  the  filling 
of  the  ventricles  as  shown  in  the  volume  curve  has  recently  been  investi- 
gated by  the  writer,  aided  by  Mr.  J.  M.  Wolfsohn.  As  shown  in  Fig.  191, 
the  first  effect  of  the  mitral  stenosis  is  to  slow  the  inflow  into  the  left  ven- 
tricle. As  a  result  of  this  the  left  auricle  is  more  than  usually  full  at  the 
time  of  its  systole,  and  forces  an  unusually  large  quantity  of  blood  into  the 
ventricle  (Fig.  192,  as).  This  increase  in  auricular  output  at  first  suffices 
to  complete  the  filling  of  the  ventricle,  but  as  the  lesion  progresses  a  little 
further  even  this  fails  to  do  so  and  the  amount  of  blood  entering  the  ven- 
tricle falls  below  normal.     As  a  consequence  of  this,  the  ventricle  forces 
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less  bloo<l  into  the  norta,  th«  arterial  blood -pn'stium  fulls  ami  the  pulse- 

pn.'N<urL-  ^imiiuMima.    This  k  the  condition  lis  observed  in  the  pxpcriiiWQt. 

In  man,  however,  where  the  patholoRii^al  change  is  6  gradual  one,  the 
tftrt«ric8  grmlutUIy  iici-otntiioiliitc  iheinnrlvt^^  by  const rictiuti  of  their  chan- 
Paels  until   the   blood -prcs»<u re  has  returned   to   about   its   normal  k"vcl. 

The  pressure  in  the  sysit^niic  veins  ■»  diminishcil.  as  has  been  shown  by 

Kornfeld. 

l.ItATl'ilK  TKiHTENF.n 


VOL 


VAU. 


Fto.  IStl- — VoluTTiA  of  ihtt  vKninoJffi  in  eipvrjmivilJil  iriiinit  nTfl^nwi-.  rKLruUia*  of  Uip  Jnhna 
Hopkiu  HoaiiiuiJ  KiillFiin  )  Traclnii  oblainHl  from  i  doi'a  Imrt  >n  nprrimrniKl  tniwsl  tMnoal*. 
VOL.,  vrilujni*  curve-  CAti..  eAnAiil  pRHurv^  I'hc  KErow  ift(lk>a1«  llie  muinvnl  tti  v/hn'h  lljc  iVauottt 
W*M  pnmi^n^tti.  'Hjo  filling  at  iho  t-B)Cript«»  (downiiE-rokfl  >  wn*  *i(rvr«J,  thiuUtni  (hont'jEtt&l  pnrT  L^curvr) 
MU  in  |jmaKturflly»  Ktul  th*  pan  ttS  lli#  curw  <liiv>  to  ■uripuljir  HyjvtJiLH  ii^cvmk  duwri»iruk'i  bacwna 
nor*  pninunnmi  >    Th»  hMrt  nu  ia  pnullgally  DDohBosHl. 


Fli>.  192, — Ditwrmui  lEluxtrBEinA  lbs  variatiuiiii  m  ihv  viJtini*  curvpof  ibn  vnilrEdf*  in  tnoniiHiiji 
dffcrac*  (],  II,  ni,  IVl  til  txiilnu  •u^iihIk,  ^,  fy^uHp;  D,  dikiIo!«.  AS.  inflow  intu  thn  viqitriaJv*  due  to 
•V<t«]«  of  the  aurkclvn. 

As  th<^  narrowing  of  the  mitral  orifice  pro)ir(.-.tE4(:-.s,  a  furlhcr  chnngc 
occurs  in  the  filling  of  the  heart.  It  now  requires  a  greater  difference  in 
pressure  to  drive  the  blood  from  auriele  to  ventricle  ami  aa  a  consequence 
it  is  seen  thnt  during  a  great  jtart  of  dinslole  Httic  or  no  blood  is  (lowing  in. 
Diastole  is  thus  divided,  uccording  to  Uendereon's  terminology  (cf.  page 
y),  into  throe  jieriods: 

I.  A  prricxl  of  mrif  dinxtoln,  <liirinc  whicli  thn  vmtrido  fiHa  with  moderate  rsgndity, 

tlioii^h  iiKire  hIowI^v  tIiuii  iionimlly. 
II.  \  prrUiil  of  cliEuiiuiU  <IU>ii<lr-noii).  (liirinE  which  little  or  nn  filling  cwcun.  I-lKpcri> 
iiicniti  ufMiD  the  PxriHcd  hcnrt  (cf.  pnjc"  9)  iniliciitc'  that  thn  niltral  valvni  cldat} 
•itiiiili^iily  jual  at  (lie  LH.id.li nil iji:  of  l^us  jfcrim)  miil  reiuuiii  coitipli^tvly  ur  nhiuxtt 
Kim|ilrl4>l)-  rtonwt  until  Ihn  next. 
III.  Thin  in  fullowod  by  thr  third  evnni  of  diMtole,  vihtit  more  blood  \»  dnveo  Into  tin 
vcDiricle  by  (h(-  fi>n;ihle  ctminiclioii  uf  tlie  Ti^fl  ituricli!.  Tlie  lutltr  must  nuw  con- 
tnicli  mnttt  forrilily  thEin  ever  nnd  im  a  coiuhviupiicc  hypcrtropliip*.  Indcnl  Gcr- 
liunlt  tiHo  Hhouii,  fnnii  the  auto!>«i(«  of  two  ch««8  with  \i<ry  mihl  K^kilni  of  vti-noiiiit, 
that  hyjirrtrophy  uf  (hu  Itft  Hiirit'lv  in  tin;  tint  thiui^  rvsultiiig  fmrn  the  IwJoD, 
and  tbttt  hyi'Ti  n>i>hy  of  tlic  right  vcntritlc  in  a  later  phcnommon.  I'lilmoiiary 
eongmtjoii  ulu-uyt  uociirx,  hoKovvr,  and  in  all  but  ihi^  very  mildml  ciu<m  hyperttophy 
of  the  right  ventricle  tvauli*. 
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With  further  narrowing  the  filling  of  the  left  ventricle  diminiahes,  its 
total  volume  and  systolic  output  diminish,  and  the  blood-pressure  falls 
unless  the  constricting  power  of  the  vasomotor  ia  taxed  to  the  utmost  to 
preserve  it.  The  left  auricle,  on  the  other  hand,  becomes  overloaded  and 
distended,  its  capacity  even  rising  from  60  c.c.  to  2500  c.c.  (G.  Miiller)  or 
3000  e.c.  (Minkowski).  Under  these  circumstances  paralysis  of  the 
auricle  sets  in,  the  auricular  wave  disappears  from  the  curve  of 
filling  (Hirschfelder) ,  from  the  jugular  pulse  (Mackenzie),  and  the  ccsoph- 
ageal  tracing  (Joachim),  and  the  presystolic  rumble  is  no  longer 
heard.  At  tliis  stage  the  rhythm  of  the  heart  usually  becomes  irregu- 
lar, due  no  doubt  to  the  effort  of  the  auricle  to  empty  itself  by  means  of 
abnormal  contractions.  This  stage  of  irregularity  with  auricular  paralysis 
is  more  or  less  characteristic  of  cardiac  overstrain  in  mitral  stenosis,  and 
may  disappear  when  the  work  of  the  heart  is  relieved,  or  ita  strength  is 
increased  by  digitalis  (see  Fig.  199),  when  the  presystolic  rumble 
reappears.  As  the  lesion  progresses  further,  the  stasis  in  the  pulmo- 
nary circulation  increases,  and  broken  compensation  follows,  just  as  it 
does  in  mitral  insufficiency. 

As  can  be  seen  from  the  above  description,  the  problem  of  maintain- 
ing compensation  in  mitral  stenosis  is  quite  different  from  that  in  mitral 
insufficiency.  In  the  latter  condition  the  important  factor  was  seen  to  be 
the  emptying  of  the  left  ventricle,  whereas  in  mitral  stenosis  the 
difficulty  lies  in  the  filling  of  this  chamber,  and  the  hypertrophy 
necessary  to  bring  this  about  affects  not  the  left  but  the  right  ven- 
tricle and  the  left  auricle.  Since  this  can  be  accomplished  only  by  increas- 
ing the  pulmonary  engorgement,  it  is  evident  that  after  the  lesion  has 
reached  a  certain  stage  perfect  compensation  becomes  impossible,  and  the 
re-establishment  of  compensation  is  always  more  difficult  than  in  a  corre- 
sponding grade  of  mitral  insufficiency. 

SYMPTOMS    AND    SIGNS. 

The  symptoms,  color,  and  general  appearance  of  patients  with  mitral 
stenosis  are  very  much  the  same  as  in  those  with  mitral  insufficiency, 
except  that  they  arc  somewhat  more  pronounced  and  more  persistent. 
HfEmoptysis  and  precordial  pain  are  more  frequent  than  in  mitral  insuffi- 
ciency, as  are  also  attacks  of  pulmonary  cedema. 

Hofbauer,  Alexander,  Miecslaw,  Friachauer,  and  Osier  have  called 
attention  to  the  hoarseness  and  stenotic  (brassy)  c  o  u  g  h  as 
a  symptom  in  mitral  stenosis.  Osier  has  shown  at  autopsy  that  under 
these  conditions  the  left  recurrent  laryngeal  nerve  is  compressed  against 
the  arch  of  the  aorta  and  the  ligamentum  Botalli  by  the  dilated  left  auricle, 
and  then  undergoes  degenerative  changes. 

Andrf  Pelil  recognizes  three  clinical  groupa  of  persona  with  mitral  stenoBiB: 
I.  The  ehlorotic  ty[ie  affecting  mainly  young  girls.  The  skin  and  mucous  mem- 
bmnea  are  pale,  the  complexion  sallow.  The  patients  readily  become  short  of 
breath,  are  subject  to  nose-bleeds,  menstrual  disturbances,  ilyspepeia,  constipation, 
and  nervousness.  Only  auscultation  reveals  the  nature  of  the  disease. 
II.  The  pseudotuberculous  type  in  young  women,  characteriied  by  repeated 
attacks  of  bronchitis,  dry,  hacking  cough,  and  hsmoptyaia,  eapecially  at  menstrual 
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]>prio(lH.    Tlie  [lalinntu  nn  pain  atid  cmafintml  and  clonelv  rmombic  CODMUiiptlviM 
in  appi-unuii'v. 

III.  Thn  dyKpBonic  ty|*  iiilo  wliipli  uny  of  ihc  oilier  lypc.t  m.iy  mcr^.  Thpiw  it 
(iyepnoMi  on  «ertwn,  tnmiipntly  also  nltaclis  of  cirdiHC  ^ilinia  at  riiuht.  Hwae 
paliPUls  iuiubIIv  liuve  Ituslied  fui^e»,  wilh  iiliuht  <)ull  liii^  uf  cyanoais  (the  ty^eo! 
milRil  fjtcicA)..  duc!  to  iiii)«rfcct  orrnlian  of  tliC'  blood  in  tlir  liin^. 


PHYSICAL   EXAMtNATtOK. 

Except  for  the  findings  in  the  immediate  Wcinity  of  the  heart,  the 
re.tull--'  <>f  jihysjcftl  exnminatioD  in  capes  of  mitrnl  i<t4'no«ii»  nre  pmclioidlj" 
the  sumi-  as  in  milrul  iiisutTiciency.  The  puIm;.  however,  is  rarely  of  ta 
loriK  vohiRie  as  in  the  latter,  and  the  pulee-pressure  ia  usually  amaller. 
Irreguliirily  i!<  alwvit  aw  common  and  in  of  llic  sniiie  lyjii-  (ubi^olulv  irregulHr- 
ity.  with  or  without  tturirulfir  iisiriilysis)  in  both  rondJtionH. 

The  Cardiac  Impuhw.^The  fiiidiiifrri  iii>out  the  hi-arl  an-,  however, 
characteri^iie.  The  apex  impulse,  sometimes  in  the  normal  position  and 
.sometimes  out  in  the  axilla.,  is  usually  well  marked,  sudden,  Hhort,  and 
tappini;  or  flapping.  Thi.-*  (ici-uliar  appearance  m  due  tu  the  seesaw  move- 
mentrt  of  the  rhesl  wall  over  the  ri(;ht  and  left  ventricles.  Thfli-e  Ls  a  wavy 
movement  in  the  lhin.1.  fourth,  and  fifth  intersjmccs,  which  when  necuralely 

timed  or  recorded  in  found  to  eon&ist  of  a  systolic 
retraetinn  of  these  interspaces  over  the  hyper- 
trophied  right  ventricle  (see  page  2')'.t).  TIw 
flvtiiolic  impulse  of  the  pulmonary  ailerj-  may 
winielimes  Ix'  wen  in  the  i^econd  left  iiiterxpaev 
at  the  uternal  margin. 

Palpation.  ^Thc  findings  of  palpation  ute 
jwrfecily  characteristic.  At  the  apex,  aad 
usually  ovrr  this  area  only,  the  uhoek  of  the 
first  sound  can  be  felt,  short,  sharp,  and  tap- 
ping. In  ihe  typical  caae-i,  up  to  the  hisl  stage 
(auricular  paralysis)  this  is  precetled  by  a  short 
presystolir  thrill,  having  a  "purring"  character 
(frcmissemonl  cutnire.  Gorvijtarl.  I<aennec), 
leading  up  to  the  shock  which  accompanied  the 
first  sound.  It  can  be  increuMil  by  slight 
exercise.  It  is.  as  a  rule,  sharply  localised 
about  the  n|>e\  in  nn  an>a  of  ahnut  li  cm.  in 
diameter  (or  about  the  size  of  a  stethu»-ope  bell),  probably  because  it  is 
produred  by  the  impart  of  the  narrow  stream  driven  by  the  forcible 
auricular  contraction  directly  against  the  apical  portion  of  the  wolU  of 
the  left  ventricle. 

Indcvd  Onlmeh.  Utnharti.  and  Bulk  have  sliown  thai  tliii  itraun  may  finully  caun 
a  liulicinjf  i)f  tlK<  \'<<nlricul»r  wall  at  ihc  imint  whrm  it  11.1*  b«im  itlKkitii;.  llic  vjbni- 
tiiMiH  imiuaiitled  fruni  the  ohonic  leudirHw  ami  popHlary  miuolm  an  abo  faoiom  in  its 
(■rodnciinn. 

Occasionally  a  tap  or  thrill  ts  also  to  be  felt  in  early  or  ro  1  d  -  d  i  a  - 
stole  accompanying  the  third  heart  s^und  or  the  diastolic  rumbles 
about  to  be  desenbed.  The  sensation  thus  imparted  by  the  presystolic 
thrill  and  the  lapping  first  shock  are  so  characteristic  that  (he  diagnoeia 


Fiu.  Ids.— Dii«niiii  >liii«iii|i  II* 
dlrrotioa  of  tKt  ttrmm  rnonna 
tbr  Ml  vmlncJo  lliroucli  Uie  *1*- 
nuiir  ru)lr«J  orilSoi- 
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of  mitral  stenosia  may  often  be  pstal)Ii.'>lie(i  from  piiljiation  nione.  The 
shock  acfompaQying  iho  stTomi  Miiiml  U  ui-tmily  ^-erj-  diMtinrl,  and  becomes 
markrdly  aci-enluated  as  the  pulmonary  iiirii  U  approu(li<?0. 

Pcrcussioii. — The  typirut  lurii  of  duhic^^s  on  percussion  and  the  cardiac 
outliiiv  iiM  fCi-n  by  the  X-ray  (tlioedel)  often  show  the  oulhnc  of  the  left 
ventricle  (lower  bordi>r  and  loner  half  of  left  border)  to  be  normal.  Ihoueh 
in  h1mo!4(  equal  fre<(uency  it  i;-  extended  to  the  tefl.  Thu«,  Ui  3'Z  vuec» 
Sansom  found  the  left  ventricle 


Kit-  104,    -raniuc  tiuiiiiiB  aiul  .ii-tulm: 

4tulDfi<*  I'  kziiiii>Dtri]  h>  h  \'it^1  lii;v.  \hr  corUiUL-  u-:  — 

m  limvy  line.     ILv  4r««  uvrr  *t»cL  Ui(*  pr«<>^i^ljc  riini- 

tiirntfil  csrdiusn4fi> 


Noniial  ill .  1- 

IIyiirrtnipliic<i  in  '■.' 

l>il:>U-<t  in  ^ 

IMUtcd  luul  h>'iH.Tiro|)liii->l  m      ^t 

SmiUI  in .      ..'...  3 

TliiniDatMin    _--    .  1 

Above,  the  area  of  ditlneiifl 
extends  higher  and  further  to 
tho  left  ihfin  normal,  often 
reaching  as  high  iis  the  j^-cond 
rib  flhoitKh  iimially  not  above 
tile  thirdj  and  end>rncing  nil  area 
of  2  to  '>  cm.  in  the  swond  left 
interHpae*-. 

Ai  utiimii  by  the  aiilojiMcts  of  Tli. 
nBtriii.  this  oiva  of  diilnniB  corn- 
bixiikIs  Io  the  <lilntri]  ri>nii« 
11  rte ri OH UB  uliil  itilaleil  (>i.iliiK>niiry 
arrery  aiul  not  to  Itu'  lUlutcd  left 
utiricle.  Excei'i  ulien  ui'oct^  lailufv 
ha»  net  in.  tli  rigM  Lonlpr  of  the 
heart  In  nomiaib  bill  tlir  cnnllar  flat- 
nRW  miiy  bv  incTeused  and  rmch  lu 
the  riaht  KU'tTinl  margin  lhyjn?rlrD|>liy  uf  the  riiclii  vi-ritricle).  Tlie  typical  ami  of  (artliac 
diiljuwi  in  iTiilntl  stennuio  i»  ihcivfnn^  a  iihi»i.  tniio  nvnl  witit  a  bulnjng  ii|Kin  iin  upper 
left  Rior^ii  (Fig.  194).. 

Auscultation.— PrwvMolic  Rumbk.— The  ftiincultatory  fiiidingx  in  mitral 
etviKo^in  ari"  i|uite  unique,  and  utiually  funiiifh  the  baxiH  for  diagnosis.  The 
chsracleristic  «gn  is  n  rumbUng  or echoinje  sound  in  latfl  diaiitole  (nuiiculo- 
8)-Btolic  in  lime),  increasing  in  crescendo  up  to  the  beginning  of  the  first 
heart  muiicE.  Like  the  presystolic  thrill  and  the  diastolic  soundit,  this 
presystolic  rumble  is  ui^ally  hvard  over  an  area  of  2-3  cm.  only,  at  or  a 
little  to  the  right  of  the  apex. 

The  nunbic  and  the  firat  >ouii(t  thui  contn  to  have  the  phonriic  eipiiral^nt  of  Tnip, 
tr-rr-rup,  Turnip  (St*el).  Ron  fftt  (DiiimiciV  It  wm.  ftrH  dtwcTJbed  hy  Geiidria  in, 
1H42  anil  by  l''nllVl^l  in  IKI-i  in  cawr<  of  [iiilrul  iiiKiilficiency.  but  ila  diugnunlic  lif^ificonc* 
wan  defitiilely  olatilinhcd  by  W.  T.  (iairtlnrr.  of  lulinbiirgb.  in  IStU.  (iairdncr  and  tlie  ' 
oldpr  writt-m  cuiwidi-nxl  it  to  Ih)  jirwliicfHl  by  ^yulolc  of  the  left  auricle  {jiiiriculur*y»toIic) 
driviiiR  the  blood  forcibly  thruu|;h  tliu  tiuiraw  inilr:il  orilicc.  Tliii  view  tiim  liiiMi  pmcti- 
cally  pnni-d  by  the  ob»ctvfllioni:  of  J.-imcs  Mackmiir  thai  the  prrsjilolic  miirniiir  is  pttoeut 
only  n'hcti  Ihn  VTiKius  traciiu:  Bhuini  (lontiaclioii-  of  ibo  auricles.  uii<i  iliHupiiears  nlieii  tliir 
suride  beconww  inralvH'd.  Jouicluia  hiu  alio  ik-inoiutrati-*!  tliis  for  the  left  niiricle  by 
CMophaBtnl  Iradn^.  The  nrilcr  (I.e.),  mnreover,  ha*  been  able  to  detnoiuitrate  llii« 
pan^Mimn  in  cxpcrimenlul    nitiral    Blenusis.     Einlh(i%'eii's  curvn*  nf  the , 
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bMLTt  toundu  in  mnn.  nx  wi^ll  an  ihoxe  of  WeiM  aud  Jmiehim,  nlto  prove  the  time  of  iM 
Oecumnee.  It  is  (|uil«  mrt.uin,  thcrvforo,  iliat  thci  rumble  rlotv  dot.  occur  in  the  early  part 
of  ventriculurnj-itole.  uaelaiinedby  OnDCnul,  Burcluy.  Turner.  Dipkimon,  duiii  Brockl'Biili. 
Th^  prntoiliiulcilir  anil  luid-iUuiilolic  rumble  rrtnaitw.  hcnrrvrr,  in  *piln  of  Burieiikr  pan>l}-n«. 


Fiii     IT,       :;.ij|i<i|impTi  fmm  ■  <«*r  of  rn^ml 

P tftowUki  lDcr#*>r  4'f  Ell'   -I '   '1'"^  '  '  'ii'   'liir^rwl 

'WtiiurisI*.   (KioiliK'x  iiT  l'/'.(  I    it. :  .,,:^^i.,    Th« 
ItFt rfliLri«lA  i*  tun  diim^i. 


Flo,  lUG.^DLBttrDiLi  ri'iirtviuiiiUK  l^i''  li'|,i,,'^^ 
•liowii  III  Fii.  lOS.  Th»  l.tiilum  lino  Lii.lira.u.-  liic 
uuUmB  of  IK  normjil  taiofl.  Thp  iimiw  m<li»Uv  ih* 
mlAffvnimt  iipvunt  in  ib«  Ir«ji4t>rv  obllqiu  dkun- 
•tei.  LA.  Iri(  BundB;  PA.  pulmonary  »n«rT; 
^O.  aoru:  Lf.  kit  vatrick. 


Snapping  First  Sound. —  Thfl  nnturc  of  the  first  heart  sound  is  also  char- 
acteristii-.  It  i»  «hort  aud  lOinrp,  and  may  respmhle  the  siecoml  mund  ho 
cloaely  aa  to  be  miatakoa  for  the  latlitr.  This  is  citpcoialty  i-ommon  in 
cases  ill  which  the  acrond  »oun<l  is  not  well  heard  at  the  apex. 

Fen  wick  «n.|  0^■er«•n^^  hcKevpd  thai  it  v.i%a  of  liighef  pitcli  tlian  thd  nornidl  fimt  Miund, 
but  thin  is  not  iHiriie  out  by  tlie  curves  of  Wciiu  ami  Joachim,  wlio  found  w&vm  of  about 
Dorcniti    jiilch   but   of   much    greater    aiuptitudu    (Pi);.  107).      It   in   posuble 

tlinl    Fen  wick   and    Ov^trrnil    may 
f*    I  '  f    '  liuve  heard   hiphtr  ovi-rtouve  than 

accompnny  Ihr  nortnnl  heart  aound. 
OwinK  to  Its  loiidnw«  ani)  eharii- 
nisH.  il  nuiy  no  clotu-ly  menibla  the 
norma]  Hiixind  Kound  lu  to  br  ini»- 
lukcii  furit.  Accordiiut  (o  HaycrafT,. 
it  in  the  vnlx'ul.ir  clenieiit  which 
inii.iarl*  the  lii(£h.|iilchr(!  note*  to 
the  first  ituund.  uiid  ihia  is  luiltirslly 
acccnliinlcd  in  mitral  slMxant,  for 
Llic  slifT  mi  I  ml  vaJvc  plays  a 
(trc-ntcr  rftln  in  sound  productiOQ 
ihun  ill  tho  normal. 

Broadbt-nl  and  AcJand  be- 
littvod  Ihal  the  vetitrieulnr  wnlU 
"close  dowD  rapidly  becuuse  Iht^ir  oavily  in  not  (lisU-uded  with  blond"  and  Ihiis  iqvo  riM 
to  a  more  niddcn  Bound.  lIowcv«r,  the  imappiriK  aoiuid  ii  quite  lu  pronuiincod  in  tbe 
numerous  caws  in  which  llw^  ventricle  h  dilated;  and  moreover,  on  the  other  liand,  the 
cwdioineter  rtbuws  that  dimiuuiiuo  in  venlricular  volume  dccuih  at  exactly  the  same  rale 
M  in  the  nnrmal  heart.' 


cahotid 


BOUND 


Fig.  107.^ fimiiliic  tT<ufJ  of  i'**n*iiU  pui^<  r  i  ■  ■  ,-[ 
•uuimIh  Ell  llliLmL  F(*lHBi>.  tAflnr  Wnimuu!  J<A(-li:'i,  I  I'i'-r 
Jin*.  HtniUd  pulmf ;  micldlf-  lint*.  phtitt<^mrn  .  J.ih*.i  Jiu«. 
tinif  la  iti  imoikIi  :  ^.  pmyttolicrumblr:  1.  Umii  >«)uiiili. 


'  On  account  of  Itie  nnallur  amount  of  blood  discharged  at  the  uaual  rate,  the  diira- 
tiooofayMoleiiiiihortcr;  but  t^ntbovcn'slraftinjcsfhowthAt  the  dunlion  of  the  Gnl  aound 
ianonnal. 
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This  applies  only  to  the  first  sound  produced  in  the  left  ventricle, 
and  hence  heard  only  over  a  small  area  about  the  apex  from  which  it  is 
transmitted  for  a  short  distance  upward  and  to  the  right.  Over  the  right 
ventricle  the  first  sound  is  normal  until  the  latter  stages  of  the  disease, 
when  it  is  often  replaced  by  the  murmur  of  tricuspid  insufficiency.  The 
second  sound  at  the  apex  is  usually  faint,  and  may  even  become  quite 
inaudible  in  the  latter  stages  of  the  disease,  probably  owing  to  the  low 
arterial  blood-pressure,  but  over  the  pulmonic  area  it  is  markedly  accen- 
tuated. 


INTRA  VENTRICULAR 
PRESSURE 


VENTRICULAR  ' 
VOLUME  ! 
CURVES 

1 

N 


SOUNDS 
CORRESPONDING  TO 

VOLUME    2 
CURVES 


3 


Fio.  168. — Diikcmn  showing  the  relstioDS  of  the  variouii  iwuiids  hcanl  in  uncomplioilcid  mitral 
qt^no^in  to  evmtH  in  tht  fiEling  and  emptying  of  (he  ventriciv-  ff.  normal.  Light,  licsvy,  brokfli,  and  dot- 
ted iinea  oomepond  with  noundn  whoAe  bas«  imee  are  made  with  these  lineH. 


Digital  EmlUtlon  or  the  Presystolic  Rumble  and  Snapping  First  Sound.— While  the 
ordinary  vowel  and  consonant  Bounds  fail  to  give  any  cloee  imitation  of  the  soiindH  heard 
in  mitral  stenosis,  these  may  be  quite  closely  reproduced  by  the  method  of  H.  L.  Smith 
(pa^  115).  tapping  on  the  kntickles  with  four  fingers  in  rapid  succession. 

Systolic  Murmur  In  Mitral  Stenosis  with  Mitral  Insufficiency.— iSincc  the  mitral  cusps 
are  much  defonned  and  thickened  in  mitral  stenosis,  and  the  chordae  tendinece  shortened. 
it  is  not  surprising  that  leakage  at  this  valve  should  be  present  in  the  greater  number  of 
cases  (Fig.  179).  The  group  of  signs  due  to  the  insufficiency  of  the  valve  associated  with 
BtenoRis  do  not  present  striking  differences  from  the  signs  of  the  former  lesion  when  existing 
alone.  Hypertrophy  of  the  left  ventricle  occurs  in  almost  all  these  cases,  and  the  heart  is 
enlarge<l  horiiontatty  to  the  left,  A  blowing  systolic  murmur  accompanies  and  follon^  the 
snapping  first  sound;  and  occasionally,  when  the  second  sound  at  the  apex  is  absent  or 
very  soft,  this  murmur  muy  seem  to  be  diastolic.  Careful  timing  by  comparison  with  the 
shocks  and  the  time  of  the  pulmonic  second  sound,  however,  will  prevent  this  error. 
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SouDiU  In  Ejiri>  and  Mid-dUdole. — The  MuiltU  licxrd  in  curly  and  mitl- 
diBStde,  however,  are  quite  as  well  marke<l  aa  U  the  prea>'Htoii(!  munnur. 
,  These  sounds  are  of  ihrw  lypw: 

1.  An  early  diastolic  sound,  the  third  sound  or  a  proto- 

(lia-itolic  (inllop  riiyilim  (rup  -  lul  -  U).  wliicii  Huuilluud  observM  in  IS4I 
in  association  willi  mitral  stenows.  This  sound  is  heard  in  iiltout  fw  per 
cent,  of  al!  rases  of  inilrnl  stononi.'*  (St<?ell).  Though  sonii-wluil  louder  it 
(Iocs  not  swm  to  differ  from  the  third  sound  of  the  normal  hoart  in  mode 
of  production,  and  is  probably  due  H^i  iho  sharp  closun-  <if  the  miUal  eusps 
when  the  pi-nod  of  rapid  veiitrieular  filUng  has  come  to  an  end.  It  is  there- 
fore to  be  reRarded  as  a  "dosinK  snap"  of  the  mitral  (Hirsehfolder.  I.e.), 
nnd  not  iwan  "oi»cningsniip"  as  tlioufiht  by  Duronies,  Snnsom.  and  Potain. 
As  the  tilling  of  the  veniriele  is  somewhat  less  oompleK"  than  normal,  ihia 
t*ound  occur*  n  triik-  enriy  (Thayer).  Tlmt  it  iihould  Ix-  louder  und  more 
reatlily  produced  is  due  to  the  rigidity  of  the  ahcretl  mitral  valve. 
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Fin.  IDS- — \'mou*  pulir  r-t  a  iviiaif  inth  mitriLi  lUiKiai*  rliirinR  iku  miiAck  of  pirutp  tiv*ri  failure. 
A.  Tmdnjf  uJiHi  nn  lire,  I.  ID07-  Tlie  itre»y*iaUc  Tiimlk1«  hu<  iliiitriT*'*^'**!  ^  I1>'  ^  mtinruiiLr?  vAvvia 
BlaflK  (ruRi  (hr  Vfocnit  pulia.  Tl>n*  ■>  ulixilulr  krilolhmii.  II.  TFarinx  nkm  liTv  iU]'>  lulvr.  mIUt 
TMUrn  ol  HKiipcUHiIiun.  Tli#  pn-yjiliilip  nimhiohii)  n-tumtil;  llieu  "ani"  prcwnl  no  lli»  venouM  pulM. 
Tlir  rlixlhin  Lm  neuter.     The  ftrrovt  nuirL  iht  limr  when  feiiricnilar  conUvuuti  »Iiou1l1  orvur. 

2.  One  of  the  eonimonejit  .-oumls  in  nutral  stenosis  is  a  r  u  m  b  1  o 
in  early  or  in  mid -diastole  of  the  .-•itnie  character  aa  the  pre- 
systolic nimble.  Aceordinf;  to  Huchanl.  it  may  resemble  the  »>und  of  a 
Has  tlutt4>ring  in  the  breew,  causing  the  cardiac  cycle  to  resemble  the  words 

"rup- tat-rarou."  This  rumble  may  follow  almost  immediately  after 
the  second  sound.  It  may  last  throughout  dia.-iiol«  and  be  continuous 
with  the  presystolic  rumble,  or  it  may  be  separated  fnjin  the  .ircomi  ftouiid 
and  also  from  the  presystolic  by  whorl  intervals.  On  the  other  hand,  when 
the  )iifsy»iolic  rumble  has  disappeare<l  during  auricular  paralysis  it  may  be 
the  only  sounil  hear<l  during  diastole. 

'I1ie»  rumlilis  ofciir,  IhrRforr,  at  the  time  wbnn  Ibc  blood  in  Suving  rajiidlj'  into  the 
left  vcTiIrirln.  Ar  ihi«  jihaw  of  <li]u.iole.  oatne  xo  ihe  'tasis  in  tlie  pulmonnrj-  vi-iiw,  ibo 
auriciiiur  (inwHiire  ir.  n-btivfly  tiigli.  It  is.  Ilipn-rure,  nul  inupriiiuig  tlisl  l)i<r  vtmnni  pitt- 
ing throngli  Ilu'  narniwnl  aurinilnr  channel  iiixlfr  ahoiit  ihr  Munr  pmuiirp  nhuuld  give 
rim  to  a  nimble  nirnibr  (••  Ihat  I)n><liie<.-<1  Inter  in  iliiutulv  wlicn  Ihc  s.inir  oln-nm  in  pm> 
|ie]l«d  tlircHidli  t.lir  iiunr  oHIicr  ni  oIkiiii  ihi-  luimc  Mfc  by  the  forci-  iif  llir  auricular  coti- 
tracljon-     N'or  in  il,  Ihcrcforc,  «urj>riidRK  tliut.  on  hLuwii  by  Alackeiuje.  tlie  poriy  dijutoUc 
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'  rumbles  produced  by  b  pressure  which  is  continually  dimimshing  should  be  always 
decrescendo  in  character,  while  the  prcBystutic  rumbles  produced  by  the  rajndly 
increasing  auricular  contraction  shouid,  on  the  contrary,  be  crescendo. 

3.  A  blowing  diastolic  murmur  not  unlike  the  ordinary  mur- 
mur of  aortic  insufficiency  is  occasionally  heard  in  mitral  stenosis  (Graham 
Steell,  Huchard,  Cabot  and  Locke,  Bard).  This  murmur,  however,  never 
replaces  the  second  sound  as  does  the  aortic  murmur,  but  follows  it  after 
a  short  pause.  It  becomes  louder  and  lasts  longer  as  the  pulse-rate  dimin- 
ishes. The  murmur  is  intense  at  the  apex,  but  is  also  heard  ahove  and 
to  the  left  of  the  latter.  It  is  not  heard  over  the  aortic  area  nor  over  the 
sternum,  though  sometimes  heard  at  the  upper  left  sternal  margin.  Whether 
this  murmur  is  caused  by  a  secondary  functional  insufficiency  of  the  pul- 
monary valves,  due  to  dilatation  of  the  right  ventricle  (cf.  page  390),  or  is 
a  cardiopulmonary  murmur  (cf.pagelU)  induced  by  the  increased  activity 
of  the  right  ventricle,  is  still  unsettled.  It  is  probable  that  each  is  met  with 
in  some  cases. 

STAGES  OF    MITRAL   BTENOBIS. 

It  is  difficult  to  divide  the  course  of  mitral  stenosis  into  well-defined 
stages.  ■  From  a  physiological  and  diagnostic  stand-point  it  might  be  con- 
venient to  distinguish  four  stages,— which  differ  slightly  from  those  de- 
scribed by  Broadbent  (I.e.).  These  are  characterized  by  the  following 
phenomena: 

First  Stage.  —  Presystolic  rumble,  snapping  first  sound  and  second 
sound  are  well  heard  at  the  apex, — compensation  is  good, — the  left  auricle 
contracting  forcibly  as  shown  by  the  presystolic  rumble,  also  the  left  ven- 
tricle as  shown  by  well-marked  second  sound.  The  second  pulmonic  sound 
is  increased.  The  sounds  of  early  and  mid-diastole  may  or  may  not  be 
present.  Broadbent  says  of  this  stage,  "  I  have  never  known  serious  symp- 
toms to  arise  from  the  condition  of  the  heart,  and  I  have  seen  serious  ill- 
nesses of  different  kinds  passed  through  without  the  intervention  of  embar- 
rassment of  the  circulation." 

Second  Stage.— The  presystolic  rumble  and  first  sound  persist  and  the 
early  and  mid-diastolic  rumbles  may  be  present,  but  the  second  sound  at 
the  apex  has  completely  or  almost  completely  disappeared.  This  indicates 
that  the  force  of  the  left  ventricle  is  beginning  to  diminish  (Fig.  190,  III), 
but  the  left  auricle  is  still  contracting  forcibly.  At  this  stage  the  presystolic 
rumble  is  sometimes  mistaken  for  the  first  heart  sound  and  the  snapping 
first  sound  for  the  second,  so  that  if  there  is  a  systolic  murmur  present  a 
diagnosis  of  mitral  insufficiency  may  be  made,  and  a  less  severe  prognosis 
is  sometimes  given.  This  error  may  be  avoided  by  carefully  timing  the 
heart  sounds  by  palpation  or  by  noting  the  change  in  sounds  on  gradually 
passing  the  stethoscope  from  base  to  apex. 

Third  Stage. — The  presystolic  rumble  and  thrill  have  disappeared.  The 
snapping  first  sound  and  sounds  of  early  diastole  persist;  the  second  sound 
at  the  apex  may  or  may  not  be  heard.    Paralysis  of  the  left  auricle  has  set  in. 

Overlapping  of  Second  and  Third  Stages. — In  some  cases  this  occurs 
earlier  than  the  disappearance  of  the  first  sound  at  the  apex,  and  these 
two  stages  overlap  or  may  even  replace  one  another  chronologically. 
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This  depends  upon  ihe  n>liiiiv«  slraingth  of  left  veniricle  and  left  auricle,  as  well  u 
.  «|)Dn  th<!  decree  to  which  the  niilnil  orifice  ii  imrrawed;  fur  u  «orn[>nni Lively  weak  kft 
ffturicle  M>m«rt)inea  faih  n-lthout  niaWriAlly  affoctinji  Ihe  carttiac  lUlinjE'  wliilp,  on  lh«  otlwr 
band,  u  vigorovuty  bctttioc  uuriclt?  iiitiy  product  a  luud  Bound  while  furring  a  Biniill  tunouut 
of  blood  ihroiifch  thr  nnrrowrd  orilicr,  »i»l  yrt  the  nmounl  of  blond  th>u>  pnicrlnK  >h<>  Ml 
vmtricli-  timy  hv  too  biiiuU  Io  njuintjuii  ihe  urlerinl  blood- |>raMUiv  and  lo  t^ausi;  u  ilisliltcl 
■mwmd  Hiunil. 

DyspncEa.  hipmoptysU,  and  the  usual  features  of  stasia  in  the  pulmo- 
nary vircvilstion  oerur  in  the  second  iind  third  sUigeM  of  the  diifciu«. 

Fourth  Slaijc.— Broken  systemic  compeRsation,  venous  stasis,  cedema 
of  the  «xtreiiulie[<,  enl»r(tement  of  thi^  Hv^r,  gaolrir  and  digestive  di»l.urt>- 
unces.  ascites,  hydrothorax,  and  all  the  other  features  of  broken  compen- 
stittoii  of  the  right  ventrick  set  in.  In  the  later  staK<^^  tiicre  are  well-marked 
»igii8  uf  tricuspid  tunufficiency,  positive  vcnoux  puW,  and  positive  puUa- 
tton  of  the  liver. 

TVUiE. 

Exactly  as  in  mitral  insufliriency,  permanent  irrepilarity  of  the  pube 
<lue  to  the  numerous  cxtr«»y!«toles  may  occur  quit*  early  in  uase.-*  where 
both  the  presence  of  the  presystolic  rumble  and  the  venous  pulse  tracing 
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show  that  the  auricles  arc  still  contrncting  forcibly  (Fig.  'i(iO).  Oving  to 
ihc  (treater  riivulatorj-  disturbance  entailed  in  the  filling  of  the  left  ventricle, 
arrhythmia  cuuws  a  somewhat  greater  circulatory  iiisturt>an<^  in  mitral 
ateno8ix  than  in  iosuthciency.  aIthouj;li  in  neither  is  it  ii  harbinj^r  uf  imniedi- 
ste  danger  and  it  may  Wt  for  yeai*^.  The  pui^ie  i--«  usually  small  in  mitral 
stenosis,  owing  to  the  contracted  condition  of  the  nidial  and  other  medium* 
sixcd  art^'^ries. 

The  blood -pressure  is,  as  a  rule,  verj-  little  changed,  owing  to  the  eom- 
pen»«tt>ry  chanjtes  in  the  arterial  bed.  The  most  common  change  is  s 
diminution  in  pulsc-jirc-ssurc  due  to  a  ri.-**  in  the  minimal  pre.*<urt'  brought 
about  by  the  vasoconstriction.  .\  larpe  pulse-pressure,  such  as  is  frequently 
seen  in  well -compensated  mitral  tni^ufficienry.  is  not  common  in  mitral 
stenosis. 

Dl  AGNOSIA. 

In  the  absence  of  aortic  insufhciency  and  adherent  pericardium  the 
diagno.-<iE<  of  mitral  .itcnoiUK  is  ronipanitively  simple,  and  is  based  upon  the 
presence  of  the  presystolic  or  diastolic  rumble  or  thrill  at  the  apex,  together 
with  a  short  snapping  firal  sound  in  this  repon,  and  a  markediy  accentuated 
second  pulmonic  mund, 
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However,  it  eomcttmeit  happens  thai  ihci*  signa  appear  only  occasion- 
ally while  the  patient  ia  under  observation. 

Sonio  >var]i  nxn  <hn  miter  hiul  under  hw  cnra  (or  Mveral  mMitfas  n  patirai  wilh  per- 
ntcioiw  uimMtiiu  iu  nliuiii  a  prvs>'ntolic  niiirtniir  wne  hean]  on  onl.v  uw  ucciuiior),  (liou^h  itii- 
hr4ki1'a  action  wan  (nirly  vif[omiu  mid  rc^lar.  A  fpdiop  rh}'(hm  had  bnrn  pmrnt  during 
her  entln  lUneH,    The  diuicncvis  of  n  mild  nnv:\e  of  milral  st«no4U  vu  irnlied  at  autop«y. 

Occaxionnlly.  on  the  oth«r  h«nd,  the  patient  is  seen  aflcr  nurirular 
paralyfliH  has  set  in  and  when  there  is  no  diastolic  rumble  present  whatever 
and  only  the  xoundit  of  the  Mcond  and  thirfl  sla^e.i.  Such  tase^  »huw  the 
need  of  fn'fiuent  HU-=nit!!itii.>n  of  the  pntinit. 

Differentiation  iKlwecn  Aortic  I  nsufficicnc)*  and  Mitral  Stenosis. — In 
the  present^  of  aortic  insufficiency  it  inu^t  l)c  romcnibertHl  that  the  presys- 
tolic and  diaalolic  murmurs  described  by  Austin  Flint  may  closely  i(imulat« 
those  ari«inK  in  mitral  steno:«i.s  (^«e  pu^  371).  In  aortic  in:^ul1icicncy  thf 
ihrill  is  rarely  aa  well  marked  as  in  mitral  stenoais,  and  the  first  sound  ia 
rarely  sufficiently  short  and  RnappinK  to  be  mi.staken  for  mitral  stonow*. 
The  two  conditions  were  found  together  in  1.2  per  cent,  of  the  1781  cases 
of  valvular  diwa.'te  at  the  Johns  Hopkins  Hospital, — i.e.,  in  about  one- 
seventh  of  all  the  ru)<Ci!  of  mitral  iftenoHi^  an<l  one-tenlh  of  all  the  cases  of 
aortic  inf"ufli<?iency,  so  that  it  is  not  a  condition  of  extreme  rarity.  When, 
as  not  infrequently  happen.s,  the  mitral  HtenoHiH  is  the  lii-tii  condition  preaenl. 
there  is  no  difficulty,  as  the  lat«  tUostolir  blow  of  mitral  stenosis  is  rare  and 
scarcely  ever  mistaken  for  aortic  insuificiency.  But  when  the  aortic  iniiufli- 
ciency  is  the  first  lesion  lo  occur,  the  diugnoniff  of  the  second  lesion  ijeconies 
much  mnn-  diilirutt.  Occaaionally  in  doubtfid  ca.'tes  a  slight  exercise 
or  a  few  forced  expirations  with  glottis  closed  (Valsalva's  experiment)  will 
increaae  the  work  of  the  left  auricle  and  cause  the  presj-stolic  thrill  and 
rumble  to  become  »o  intc^use  that  the  presence  of  mitral  stenosis  is  unmis- 
takable. .\  diagnosis  should  never  be  made  unless  the  bean  has  l»een 
examined  in  various  stages  of  its  activity.  In  spite  of  such  precautions 
errors  are  not  infrequent,  and  are  made  by  the  most  skilful  observers.  It 
mu.tt  be  frankly  confessed  that  there  are  many  obses  in  which  the  fliajcnosifi 
cannot  be  made  with  any  degree  of  certainly. 

According  to  Phear,  adhesive  pericaniitia  can  aUo  be  mistaken  for 
mitral  stenosis,  since  occa!<ionaUy  a  presystolic  ruiTibl«  may  occur,  due  no 
doubt  lo  the  stretching  of  the  fibrous  strands  under  the  induence  of  the 
fturicular  contraction  of  the  ventricular  filling,  and  here  ah«o  the  diafrnosiit 
of  two  coexistent  lesions  .-should  be  made  with  caution, 

Pres>-stolic  (lailop  Rhythm. — Another  condition  which  on  rare  occa- 
sions may  be  confounded  wilh  mitral  stenosis  is  one  of  .tlight  cardiac  weak- 
ness in  which  there  is  a  presystolic  gallop  riiytiim.  Under  these  circum- 
stance*!, as  Sewall  states,  the  ventricles  are  overfilled  with  blood  and  the 
auricle  encounteni  some  difBcuIty  in  forcing  blood  into  tliem.  There  may 
wen  in  son;e  ca^ei*  be  a  slight  functional  stenosis  like  that  dlsousseil  on 
page' 100.  Sewall  believes  tlint  uiid<'r  these  condirions  the  contraction  of 
(he  auricle  l>ecomc»  audible  and  may  e\-en  be  mistaken  fur  mitral  stenosis. 

Quits  rRConily  ihc  writer  ha«  had  nndi^r  hh  caie  iu  the  Johiu  HopkiDi  DinpnuMuy 
■  girl  of  I'i  years  who  prctcniKl  this  piclitn?.  She  hail  liai)  n  sliuht  attack  nf  rheiuiiHtiHrTi 
tod  loiuillitJH  and  tiiortl)'  nftunardi  Iwgati  tu  have  |Kil[iiiatii>ii,  ncakueos,  ncn-otuiMBn, 
33 
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iintl  n  iittic  pnin  in  Ihr  prrcnnliuni  nnd  nraund  (he  lownr  pnri  of  ilic  left  axjlln.  On  i>xninl- 
iial.iun  tlie  hpurt  inu  nut  i-Tiliiric<r>l,  )>ui  tlie  Kliuok  acroiiitainyln);  i\k  fim  Muutl  wtw  qaitc 
■luirp  uurl  tlirrr  ww  a  n>r[l-ik-rinLiI  iitipuUe  wliich  bcgiui  willi  vibralUiiia  Ihnt  KUggMUd  a 
prdi^mliilir  ihnll.  Tlieo'*  btn;  •'nmrirhnl  incnuwf^l  <>n  <i)u;n;i)M^.  The  rooikI  pulmonic 
Wiui  nut  ubiiuniiiklly  ucceti[iiate<l.  Tlie  |>uLM>-rutc  wu?  12(1  and  rv)C"l'ir.  Tfai-re  wua  no 
onawnin.  Thr  KiKna  wcrr'  Dot  '{UXIc  dcrluiito  Miau;()i  lo  wnrr.iiU  n  cliair'iiMi)'  nf  mitral  RtMiaeio. 
The  patient  a'ao  tE>ven  ■lintliilig  for  a  few  i|a>>  »iiil  lliif-  uhk  fnlloutMl  l>y  a  prolunKVil  tnaXr 
nioit  with  iron,  'gitiiiim-.  uiid  >Iryehuiiie.  She  iitijjruwii  nlpiulily,  niitj  [or  nct-crn)  wtwiui 
|iniit  no  prvyslolic  noiiiiib  or  im|iiil»i'  can  Iw  cliritpii  even  by  ciuitx-  mwrr  wirroisc.  An  it 
wemn  ipiilo  unlikely  Ihat  iiii  Hiii-ieiilur  paralyniB  woiiid  mpI  in  eoiiiciileni  with  tliene  {-umli- 
(ii)iui  of  tini'rovpnii-'iit.  uiiil  in  tlir  iilmciK-i-  of  utiy  arrliytliuiiu.  it  tj}eisis  most  liki'ly  tKui  ihii 
ciMc  rrpnuirnlni  one  of  vi^iy  loud  prmyctoUc  ttullop  rliythm.  ati<l  that  no  nrsanir  Imioti 
la  preewut. 


CjMK  ur  Mitral  ^tcnusih  k'ith  iNMvmcieKL'v.  Amiina  l'K(.-roiiiii.  \sd 
l'rL^o\jiHY  Sr  i.niioiiiit. 

O.  A.  K..  funiior,  a^i  lH,  wiu  a<liTiill«il  U>  l\\e  JoUiu  Uopkiu  Ilacpitul,  June  2, 
1003,  complaitiiiitt  iif  iicart  troiiblp  and  nhortni'm  of  breath.  Fiuiiily  hi«iory 
n^3itlv«,  Piitiem  ha*  slwajii  Iipoii  h>>aliliy  fKcciil  for  chorea  iil  14  nnil  acutt? 
artipulur  rli  e  u  ni  a  t  i  urn  at  IS.  Ht  in  rxllicr  -.iibtect  (u  licuiiiiclics.  IW  niiokrd  anil 
dnink  in  cxcnw,  but  for  the  \)iutt  few  ycani  ilooa  no  in  crrat  iiiiHlirratioii-  tir  ii  much  es- 
puneil  to  Ihe  wealher. 

For  tlie  jKUt  nix  ur  ii«veii  yean  be  liai  been  short  of  breath  and  haa  Iwl 
pain  over  the  heart.  Six  inonllu  before  admiiwion  he  developrd  HM^ndiiiK 
oedema,  wliich  ilLHa|it.<(-Hml  tinder  trvalinent.  but  liia  brvalh  n-'nutini-d  aliort  and  the 
cndeRia  renp|>rutrd  within  a  coiipli?  of  inonlhx,  Ihiriii);  the  poat  moiilh  he  hac  had  optJUi 
of  dlicine>n   jitiri  (aiotiiyi  Jurinti  exerlion  nnil  had  one  ehill  followed  by  fev«. 

On  cxuiuiiiulion  the  jBiliciit  is  »eeu  to  be  u  nL>ll-iiuiirinlied  man  with  aoxioiw  apitcar- 
aiice  and  tliinhed  face,  deeply  cyanotic.  Hn  in  qiiile  dyspiinrie.  The  teeth  n» 
bad;  Iht^  pharynx  in  in)ret«(l.  the  veitu  of  Ihu  ni-ek  are  pruiiiiiierit,  but  ilo  nut  pulaatC'. 
The  (■heat  ia  full,  .-»nd  cnnrse  tilli*  are  cvprywhefv  heard. 

Heart. — Tlie  at>ex  ImimlMi  if  Mien  in  the  Utii  lefi  liit«ni|>aee  12  em.  from 
the  midline.  DiiluesB  exlenibi  upnurd  to  tlie  aecoiid  left  inteniNicc  unci  4  cm.  to  tJie  rijihl 
of  the  NtRrniim,  There  is  a  loud  ayitoHc  miirmnr  heard  o^Tr  the  entire  liMrl 
and  left  Hxillu.  The  liciiri'K  aeliuu  ia  !rre|[ular  in  force  aixl  rh.vlliin.  Puli«-rat«  76.  llie 
radial  is  somewhul  nclerotic,    Muximul  l)loi«l-pr™Bun?  I'M  mm.  Hr. 

HIm  liver  and  splren  were  not  rnUrttcl.    There  »aa  no  nilema  of  llio  feel. 

He  wan  kep[  in  bed.  ptrced  freely,  iciven  lincture  of  iligilalia 
(8  dcHte*  of  1  c.e.  iai.xv]  each).  Dimajc  the  following  two  montha  his  condition  I  m  - 
proved  mn  t  kedly ,  in  npi'e  of  ihe  occiin»ncc  n*  a  fibrinoiia  pleiiriay.  Hi«  ili-apniMi 
diminiabed  mid  lie  fell  niueh  impniveil.  f  o  i  n  c  S  d  e  ii  I  with  t  It  i  s  i  ni  p  r  o  v  e  - 
ment  a  prrayslolie  rumlilc  and  thrill  i^nuliially  appeared  and  a  Nnop- 
pins  'irsl  "ound  preceded  Ihe  b^-jkIoIIc  iiiuniinr  Thret-  nionthi-  after  luhniv- 
«on  his  eyniionin  had  almost  entirely  disuppeured.  The  heart  was  alill  eiilariieil  (the  apex 
11  mi.  from  the  mitllinr):  a  well-ninrked  presyalolie  thrill  waa  fell  and  n  preHjutiilic  mur- 
mur wHa  hear<l  nl  the  it|«'X,  Tlie  first  sound  wm  nupfinic  and  wati  aeeonifHiiiied  and 
follonvd  by  a  loud  blowinic  systolic  muirnur. 

The  bloo<l-|krraKiiin  durins  hia  atay  in  Ihe  hnapitol  ranKod  lietW4<«n  12  0  and 
135  mm.   Hie. 

After  leuvins  the  hosgiitol  ui  this  time  Ihe  patient  fell  well  for  diout  six  «inJca. 
dur4iiK  which  period  he  could  even  nm  for  a  car  willioiit  dialrpM.  Then  he  c  ii  n  (;  ti  I  a 
cold  which  iierBixteil  for  four  montha,  bdng  aKt:mvate<l  by  exettion.  He  luid  lu>a  morv 
fainlinfC  ipells  on  exertion.  Oedema  returned,  the  lower  extn-milin  and 
of  lat*'  even  the  face  and  ryni  lieioji  awnJIe^.    I'rine  Irhi  frriiuenl  than  nnmiat. 

On  re  a  d  ui  isn  i  on  lie  was  very  oyanolie  and  very  dyspnocic. 
SIniat  r  A  I  c  a  were  heuni  over  the  entire  ehot.  The  apex  is  nov  in  Ihe  6lf)  lefl 
JaKtapat*  1  .S  .  n  em.  from  the  nudline.  The  p  r  e  «  y  n  I  o  H  e  r  n  m  b  I «  and  stv 
Uiic  nniraiur  are  well  heard,  aa  at  the  bat  diMhatilc.  Red  liWd-«arpuBdi!a  a.OOH.OflO; 
hmiM^obin  10,%  per  eenl.;  leucocytea  UOO. 
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On  the  night  of  admiasion  the  p&tient  felt  badly  and  had  attacks  during 
which  he  felt  faint  and  "saw  stars."  Venesection  caused  much  releif 
in  the  symptoms  and  the  biood-pressure  rose  from  120  mm.  Hg  tu  140  mm. 
The  patient's  condition  then  gradually  improved,  but  on  January  24  he  had  a  definite 
attack  of   precordial   pain   and   constriction   lasting  1-3  minutes. 

Feb.  23.  Has  had  pain  in  head  and  the  left  side  of  the  face  due  to  a  beginning  otitis 
media, 

I>urin;r  the  next  few  weeks  he  had  several  attacks  of  angina  pec- 
toris,  the  pain  being  usually  most  marked  behind  the  lower  part  of  the  sternum.    In 
one  attack  it  radiated  to  the  left  shoulder  and  down  the  left  arm  to  the  hand  (left  ventriC'  , 
ular  pain). 

On  April  20  he  complained  of  pain  in  the  left  axilla  and  back,  com- 
ing in  paroxysms  lasting  for  15-20  minutes  {left  auricular  pain). 

May  0.  Sputum  bloody.  From  this  time  on  he  gradually  improved, 
cyanosis  and  dyspncea  almost  disappeaied,  and  he  was  discharged  in  August 
in  fair  condition.  From  that  time  until  his  readmission  in  November  he  suffered  from 
numerous  attacks  of  angina  pectoris,  beginning  in  the  left  band  and 
passing  up  the  arm  to  the  shoulder  and  heart.  He  also  had  an  attack  of  rheu- 
matism and  severe  tonsillitis.  His  physical  condition  was  like  that  on  pre- 
vious admission,  but  the  anginal  attacks  were  more  frequent.  He  was  given  hypodermic 
injections,  sometimes  of  morphine,  sometimes  of  distilled  water,  to  relieve  them. 
His  condition  gradually  improved,  most  markedly  after  venesec- 
tion. Toward  the  end  of  his  stay,  while  up  and  about,  he  became  subject  to  sudden 
paroxysms  of  acute  dyspniea  (respirations  130  per  minute),  with  small  moist  rflles  filling 
the  lungs  (acute  pulmonary  cedema).  These  persisted  in  spite  of  repeated  rest  and  digitalis 
treatments.  He  was  discharged  on  July  II,  1905,  seven  months  after  admission,  GUema 
and  dyspncea  returned  within  t«n  days,  and  he  was  soon  back  in  the  hospital  again.  Dur- 
ing this  admission  he  never  thoroughly  rallied.  His  blood-pressure  remained 
low,  105  mm.  maximal  pressure  (as  compared  with  120-130  mm.  on  previous  ad- 
missions). The  pulse  was  irregular.  RAles  were  constantly  present  in  his  chest.  The 
liver  was  palpable.  A  slight  pleurisy  developed  on  October  13  and  he  died  on  Octo- 
ber 20. 

At  autopsy  the  mitral  orifice  was  found  to  have  the  form  of  a  small 
button-hole  barely  admitting  the  tip  of  the  little  finger  (about  5  mm.  in  diameter). 
The  left  auricle  was  dilated  and  hypertrophied.  The  left  ventricle 
was  not  dilated,  but  was  much  hypertrophied,  its  walls  being  15  mm.  thick.  The  right 
auricle  and  ventricle  were  much  dilated,  the  tricuspid  orifice  admitting  four  fingers 
(13-14  cm.  in  circumference).  The  coronary  arteries  were  patent  but  showed 
scattered!  areas  of  sclerosis.  There  were  old  fibrous  patches  upon  the  pericardium. 
The  pulmonary  arleriea  were  markedly  sclerotic  ;  the  sclerwtis  extended 
into  their  smaller  branches.  The  aorta  and  peripheral  arteries  shoH'ed  less  sclerosis.  There 
were  also  chronic  passive  congestion  of  the  other  viscera,  aniemic  infaretions  of  the  spleen, 
hemorrhagic  infarction  of  the  lungs,  acute  bronchitis,  bronchopneumonia, 
acute  ulcerative  follicular  colitis,  old  tuberculous  foci  in  the  lymph-glands  and  lungs, 
chronic  adhesive  pleuritis,  and  adhesive  peritonitis. 


COMPLICATIONS. 

As  seen  by  the  table  in  Fig.  179  mitral  stenosis  is  frequently  associated 
with  other  valvular  lesions.  Mitral  insufficiency,  present  in  one-half  of  the 
Johns  Hopkins  eases  and  in  75  per  cent,  of  Steell's  cases,  may  be  regarded 
aa  an  essential  part  of  the  disease  rather  than  a  special  complication,  and 
its  presence  does  not  shorten  the  average  length  of  life. 

The  association  of  aortic  disease,  and  indeed  of  any  additional  burden 
upon  the  circulation,  increases  the  gravity  of  the  condition. 

Tricuspid  stenosis  is  an  occasional  concomitant,  though  rarely  as  often 
found  as  by  Samways,  who  encountered  it  in  severe  grade  in  24  out  of  196 
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autopsies  upon  cases  of  mitral  stenosis,  and  in  mild  grade  in  S  ftdditioDal 
cases.  In  the  John^  Hopkins  Hospital  it  was  found  clinically  7  times 
among  2yS  cases  of  mitral  atenoHis, 

A  certain  degree  of  myocarditis  is  the  rule,  especially  in  cuses  in  the 
third  and  fourtK  decades. 

Acut«  pericanlitis  is  quite  common  in  the  youthful  riicuniittic  cows, 
frequently  l«nving  a  residunl  iidhcrvtit  pcricHidiuni,  u  leaion  which  aggra- 
vates the  condition  considerably  and  greatly  shortens  the  life  of  the  patient. 

One  of  the  most  important  and  dangerous  complications  arising  with 
mitral  Ht^nocis  is  pregnancy  (sec  Chapter  IX). 

Thrombosis  In  (he  Left  .Auricle. — Another  not  uncommon  complica- 
tion of  mitral  stenosis,  more  than  any  other  valvular  lesion,  is  thrombosis 
within  the  left  auricle.  This  may  occur  even  while  the  auricle  Ls  still 
contracting  vigorously,  as  shown  by  the  presystolic  thrill  and  rumble. 
The  thrombus  may  remain  quiescent  in  the  Up  of  the  auricle  or  it  may 
obstruct  the  pulmonary  veins.  Sumetiinc»  it  is  so  large  us  to  stop  up  the 
narrow  mitral  orifice  and  kill  the  patient.  More  frequently  it  is  small 
enough  to  pajts  through,  anrl  if  carried  on  by  liie  blood  curruut  gives  rise 
to  a  small  area  of  embolism. 

Embolism. — Embolism  of  the  midille  cerebral  art*r}'  may  pve  rise 
to  paralysis  or  aphasia.  Embolism  in  other  orguun  gives  rise  to  correspond- 
ing signs  and  symptoms. 

Pulmonary  embolism  and  infarction  are  cau!*ed  by  thrombi  from  the 
right  auricle  and  ventricle;  and  hence  are  due  to  secondary  stasia  in  the 
latter  and  not  primarily  to  the  mitral  stenosis.  However,  as  failure  of 
the  right  ventricle  \h  particularly  rommon  in  mitral  atenous,  pulmonary 
embolism  is  especially  frequent  in  this  disease. 

A  (cw  muntlu  aica  u  putiviil  nan  adiaiUed  to  itic  iiipihcul  service  of  tlie  Juhiu  Hopkicu 
Ho«|>it»l  wilh  RiuiKri^'ii'  nnc!  nriu'ithrKln  nF  tiulh  lowiT  ex  I  remit  iw.  diic  tu  pluggtnt;  o(  tli« 
abdotiiiual  aorta  by  piidi  iin  emiioliw.  lie  hiid  a  wMl-m.irkcd  inilrsl  NlrnoAi*.  with  purring 
tiTmyiloiie  thrill  and  loud  prcaj-atolic  nuiibk',  ulLowiiiij  lliut  liiH  left  uuricle  wiu  cuutnicting 
vuE»roii0ly.  NMdltM  to  ray,  nothint;  c^ould  be  done  lo  relieve  him.  nnd  he  died  within  a 
fen'  dujrn. 

TREATME>Pr. 

The  treatment  of  mitral  stenosis  is  practically  the  same  as  that  of 
mitral  insufficiency,  except  that,  since  the  lesion  is  u  more  uniformly  pr»* 
grossive  one,  greater  care  must  l»  exercised  in  the  general  hygiene,  espe- 
cially the  avoidance  of  infection  and  iiverslrain.  Digitalis  is  given  about 
as  in  mitra!  insufficiency,  especially  when  the  left  ventricle  is  dilated. 

A  m  y  1  nitrite  and  the  other  drugs  of  the  nitrite  group  may 
prove  of  value  wlicn  there  is  a  broken  pulnionar)*  coni]>c[isation.  H  ydro- 
therapy  and  gj-mnastics  may  l)e  uaed  aft*r  the  pulmonar)'  compensation 
has  been  re-established,  but  nmsl  he  administered  with  even  great«r  cote 
than  in  mitral  insufficiency,  for  acute  pulmonar)-  engorgement  and  pulmo- 
nary a-dema  are  more  liable  to  set  in.  Since  it  is  pariicularly  important  to 
guanl  against  dilatation  and  hypertrophy  of  Ihc  right  ventricle,  vene- 
section should  be  jierformed  promptly  in  failun*  of  the  latter,  especially 
if  there  are  signs  of  pulmonary  ailema.  uiilea«  mnrked  unn-min  is  pivsent. 
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Hypodermic  injections  of  atropine  0.5-1.0  mg.  (gr.  riin'o)  may  be  given 
to  relieve  the  pulmonary  cedema  or  to  ward  it  off. 

Owing  to  the  rfile  of  antcinia  in  the  etiology  of  mitral  stenosis,  it  ia 
especially  important  that  the  hEcmoglobin  be  kept  at  a  normal  level.  If 
antemic,  the  patient  should  be  given  as  complete  rest  ae  possible,  with 
maximal  amount  of  fresh  air  and  sunshine,  s  diet  especially  rich  in  eggs, 
on  account  of  the  lecithin,  and  iron  preparations,  especially  Blaud's  pills 
(0.3  Gm.,  gr.  v),  or  Vallet's  mass  (same  dose),  or  Ferrum  oxidatum  saccha- 
ratum  solubile  (one  teaspoonful  in  water),  should  be  administered  three 
times  a  day.  When  the  haemoglobin  is  near  60  per  cent,  or  the  progress 
slow,  arsenic  should  be  given  by  the  mouth,  especially  as  Fowler's  or  Dono- 
van's solution,  in  increasing  doses  until  1  c.c.  (15  minims)  is  reached.  Prof. 
J.  0.  Hirschfelder  obtains  excellent  results  by  the  hypodermic  injection 
of  1  per  cent,  sodium  arsenate  (1  c.c,  15  minims)  daily.  However,  this 
must  sometimes  be  discontinued  on  account  of  pain,  in  which  case  atoxyl 
may  be  substituted. 

W.  Arbuthnot  Lane  and  later  (1902)  Sir  Lauder  Brunton  suggested 
that  in  the  light  of  modem  surgical  technic  it  might  be  possible 
to  slit  the  narrowed  valve  with  a  tine  knife  and  thus 
remove  the  stenosis.  The  experiment  of  slitting  the  mitral  valve  has  been 
performed  by  Gushing  and  Branch  in  hearts  of  normal  dogs.  It  does  not 
present  extreme  difficulties,  but  the  recoveries  were  few,  in  spite  of  the 
fact  that  the  heart  muscle  of  these  dogs  was  in  good  condition.  Bemheim 
in  the  same  laboratory  arrived  at  similar  results.  Lauder  Brunton  had 
advocated  the  operation  only  for  cases  which  were  otherwise  doomed; 
and  it  is  evident  that  here  the  danger  from  a  weakened  myocardium  would 
be  far  greater.  Moreover,  even  if  successful,  the  mechanical  effect  of  sud- 
denly converting  a  severe  mitral  stenosis  into  a  severe  mitral  insufficiency 
would  impose  an  intense  strain  upon  the  heart,  and  might,  even  in  that 
way,  do  more  harm  than  good. 

PHOGVOSIS. 

In  spite  of  the  numerous  complications  and  the  progressive  character 
of  the  lesion,  the  average  duration  of  life  in  mitral  stenosis  is  not  extremely 
short,  being  33  years  for  males,  38  for  females.  This  is  due  to  the  large 
number  of  cases  in  which  the  process  is  dormant  or  progresses  very  slowly, 
and  indicates  in  the  individual  case  the  importance  of  avoiding  everything 
which  may  start  it  afresh,  particularly  infections  and  overstrain.  In  many 
cases  the  condition  then  remains  dormant  for  many  years,  the  patient  con- 
tinuing to  live  a  normal  if  somewhat  careful  life  without  further  trouble. 
I^nhartz  has  seen  cases  pass  through  seven  pregnancies  without  manifest- 
ing signs  of  cardiac  distress,  and  endurance  of  equal  magnitude  may  be 
met  with  in  men.  On  the  other  hand,  the  lesion  may  progress  rapidly  and 
death  may  occur  within  a  few  years.  In  the  more  severe  cases  it  may 
come  on  without  warning,  often  due  to  the  loosening  of  an  embolus  from 
the  left  auricle. 
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IV. 
AORTIC  INSUFFICIENCY. 


UISTUItlCAL. 

Our  knowledge  concerning  ledons  0/  the  aortic  valvfis  proflueing  leak- 
if!d  a.t  thftt  orifice  (aortic  insufficiency,  aortic  rcgurgjtntion,  nortic  incout- 

polciicy)  dates  from  ITOiV  when  the 
Kiiglisb  anatomist  Cowpi-r  firwt  dc- 
w'riljHl  the  oocurrcnce  of  sliffcning 
and  thickening  of  the  valve*  so  that 
tlicy  "did  not  apply  adequately  to 
each  other,  whence  it  happened  »odic- 
tiniea  that  the  blood  in  the  (treat 
artery  would  recoil  and  interrupt  the 
heart  in  its  systole,"  Shortly  after 
this,  and  quite  independently  of  C-ow> 
per.  Vieussens  (171S)  described  two 
similar  eases,  noting  »l:<o  the  prei<enre 
of  a  very  full  quick  pulse,  like  the 
rebound  of  a  tightly -si  n-tchcd  cord, 
asw>ciHted  with  palpitation  of  the 
heart  BO  severe  that  it  prevented  lying 
down.  MorgaRni  also  described  sev- 
eral cases,  in  one  of  which  lie  rceog- 
niied  both  aortic  insufhciency  and 
aortic  stenosis.  Ilodgkin  in  182!)  de- 
scribed a  number  of  eases,  and  also 
noted  for  the  first  time  the  diastolic 
murnitir,  but  did  not  reoojtnize  any 
diagnostic  features;  so  that  the  clear 
clinical  picture  of  aortic  iosuflicieney  may  be  said  to  date  from  the 
publication  of  Dominic  Corrigan  in   IS'^2. 


upuii  ll»  aotlk  vftlVK.    Iliaftituw  imMdI*  to  Ui* 
r*arution. 


PATHOLOGICAL  AXATOUY. 

Modem  classifications  of  aortic  insufficiency  differ  little  from  that  of 
Corrigau,  and  we  diritinguish.  as  he  did — 

1.  Orgaiuc  (orino  of  aortic  instifficieiic)^  ilue  lo  palholo^ital  riiangM  in  tbe  valvw. 

2.  Funclionnl  nr  rrlntjvc  nottic  inaulBcimey  due  to  dUnUlion  of  Uie  mouth  oi  tba 

Borta  (Fig.  -MJ.  n). 

The  organic  forms  of  aortic  insufficiency  may  be  of  three  tj-pes: 

1.  Endocarditie,  diip  (o  tbe  occurrvnoe  of  infiammatory  ehanjim  upon  the  v&Ivm, 
uMiaJly  v«ptatioiw,  ooetuauiially  to  calcUied  atheTomatow  pliit|ue«  (F^.  202,  A). 
300 
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2.  Rupturv  cif  the  valves,  (OnietiBiea  from  inrchnniuit  nrain.  mmiMiniM  from  iilrera- 

tion  (FiK.  202,  R). 
X  ScUiotic  8hrivd)iiif(  of  the  ciup>,  usually  aiaoctAteil  irilh  nrtMioHlenxiii  (Fig. 

202.  C). 

1.  The  pathology  of  thw  endoearditic  lesions  htis  been  suffioiontly  ilU- 
cuRitcil  in  »  preretiiiip  chapter  (pai^  209),  since  Ihey  ivpiVBent  quite  typi- 
cal vegetations.  Tliis  form  of  lesaon  results  from  the  iLtual  ca)is«8  of 
endotrarditis,  especially  rheiimatism,  scarlet  fever,  piieumoma,  aa  well  aa 
gonorrhoea!,  puerpi-rjil,  !<eiili<'«'mic,  anil  other  acute  infections  (see  page 
301).  It  is  the  most  common  form  in  persons  below  ihiny-five,  whereas 
the  sclerotic  ix  more  common  in  later  life. 

2.  Uupture  of  the  vulvex  bsoucof  thelcse  fnH|uentbut  liy  no  means 
rare  orcurreneci*,  and  usually  takea  place  suddenly  during  a  period  of  great 
muscular  tttrnin,  such  as  wrestling,  lifting  a  heavy  weight,  ilrawtng  a  heavy 
bunien,  or  even  during  a  bicycle  race  (Hnchard).  or  else  after  severe  bluwa 
upon  the  chest  (Osier),  Under  these  circuni-itanees,  a«  has  been  seen, 
the  blood-pressure  may  suddenly  rise  to  a  tremendous  height  (we  page  132), 


FlQ.  f02.^'4fobaDfttif ,  iboirins  the  vtrimif  fona*  of  Ihidd  prcduclns  sortie  intulKciaioy.    A,  Vfcvt&uoa. 
B.  PFtiunlKiD.    C.  .irtarioMlDrolic  ilirlnluiic-     I>,  ttilautuim  <if  liie  norin. 


and  the  blood  stream  tears  its  way  through  the  valve  at  the  wcaktwt  point — 
usually  near  the  baae  of  the  sinus  of  Valsalva.  The  ruptured  valve  may 
have  an  apparently  normal  structure,  but  probably  contains  minute  arvaa 
of  degeneration,  since  it  is  impossible  to  niplme  a  normal  valve  experi- 
mentally by  subjecting  it  to  the  highest  pressures  that  nn-  ever  reached  in 
the  animal  body.  In  many  cases  the  ruptured  valves  show  aiteriosclerotic 
changes  which  have  t«nded  to  weaken  the  tissue.  Where  cndocardilic 
changes  arc  already  present,  rupture  or  perforation  of  the  valve  takes  place 
spontaneously  and  at  ordinarj-  or  even  lowered  blood -pressures. 

3.  The  sclerotic  form  of  the  U-^iim  is  not  only  the  most  common, 
but  produces  the  lesions  which  are  most  uniformly  severe  and  progressive, 
since  it  usually  occurs  in  later  life  and  is  a^ociated  with  general  arterio- 
sclerous  (Fig.  202.  C).  The  lesion  is  in  every  way  similar  to  ihe  sclerolie  proc- 
ess elsewhere  in  the  aorta,  and  may  assume  any  of  the  type.-*  which  occur 
in  general  arW-riosc!crosis ^thickening  with  contraction,  calcification,  aneu- 
rismal  dilatation,  perforation.  In  any  individual  t:a»e  the  synipiuina 
depend  upon  the  siie  of  the  teak  as  well  as  upon  the  state  of  the  peripheral 
vessels  and  the  heart. 

The  etiological  factont  bringing  about  this  legion  arc  the  same  as  those 
given  for  general  arterioBctcrotii:  (see  page  254),  infections,  alcohol,  tobacco, 
lead  poisoning,  nephritis,  hard  work.  Csler  (l,c.)  especially  calls  atten- 
tion to  the  fact  that  syphilis  is  one  of  the  most  frequent  causes  of  Hclero«s 
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nboiil  llic  rool  uf  ihe  ourtA  in  iiii-n  uiulcr  thirty-rivo,  and  ihnt  lli<-  It^Kiuiu 
rumiiioiily  involve  both  tlit'  uortic  valveii  aud  tho  mouths  uf  thv  curoiiary 
arterieM.  Hf  considprs  this  factor  next  lo  pntlorartlitis  in  onicr  of  impor- 
tuiici-  us  II  csium;'  of  uortic  iiicuffirifncy  in  young  men.  (.'olliiiH  ami  Sachs 
anil  I^nj;rope  have  rerently  ot>taine<l  a  positive  Wiisfwriiiaiiii  reaction  in 
about  lialf  tlu-  rtt«c-«  of  aortic  in^ifBripncy  in  which  th«n>  Imd  bwn  no  out- 
npoken  rheumatiBm. 

Sex. — In  n'oiiir-n  aort.ir  in^ufTicirnry  i.s  far  i^M  frequent  than  in  nioii, 
conHtitutinj;  S.4  per  cent,  of  all  heart  lcinon»  in  the  formt-ra;!  comparetl  with 
US.-I  per  cent,  ill  the  latter  (<>illej<pie). 

Moreover.  u»  slionii  by  KomlH-rg  unil  llflsenfekl,  the  pR-wnee  of  aorti:: 
innufficioiuy  from  causes  other  than  eclcrosjs  in  itself  leads  to  the  produc- 
tion of  KeiK-ral  nrtericiMpIeroi<i:<,  and  lieiice  llie  pre^nee  of  any  other  form 
of  the  leidon  predisposes  to  ibe  superposition  of  sclerosis. 

Functional  Aortic  Inniffidenc). — Tlie  (■xUictire  of  li-iilt*  ni  n  liilntpri  oortir  orifice 
ira*  nlrc.iily  i>iiH]><>c<ri(l  by  Corrijwii.  cMimriiilly  when  llicm  n-a*  ;in  aii<^tirii>ni  iic.ir  Ihc  Iiam-  ot 
tlic  fucomiiiiK  iirrli.  Tliin  liiu<  tn-cn  vi-rilkil  by  tiiiliM«|iieiit  ulwervi<ei  anrl  u  ililTiinvty  diliiUMt 
luirtii  wilh  lodifHricnpy  of  llie  viilv«  in  iiol  .1  raiv  liiidiiiK.  A*  tfeunh  tin-  ifren-nee  of  Imn- 
Mtory  Icakh  fnnm  ililnlnlinii  tiilutnn  )iiis  nlso  ihowli  rxixrinicliInUy  llinl  such  a  dlUCn- 
tioii  iiiiiy  MTur  lu  ■  ivBult  uf  lou  liitfli  girewiirtt  in  thv  OKciMni  liearl.  aini  Sionurt  clainm  to 
biivp  pnxliinij  i:  hy  eiitlin^  Ihr  niirlic  tiiijc  tiiawle.  BuL  liiice  tmnsitory  ivorlip  iiwuSicieiwi' 
(io«  nnl  nflcii  ^trai)iii|>Mny  ilic  hljtli  hliHHt'|imuiirci>  of  iinrmin,  niciiiiixiiii',  itml  lirnln  liinior, 
{t  1b  iirulinlik-  tliiil  tiiiia  fticltir  iilayn  little  nile  I'llniciilly.  The  cunee  uf  Hii|)]ioa»)riiiicliuiUil 
uorlic  in»ulKrii>npy  an-  rare,  bill  Anilri^  luui  rt'iiijrlttl  a  poiwidcrublc  iiiinilii-r.  In  Minie  at 
Ipixst  il  iH  iHiuiilili-  Ilial  the  |iIici«>[iu'iih  ('lianliilic  tnunniir.  rollnpHintc  piil^c,  t^lc)  arc  <hic 
to  olVier  cuusps.  i'H[)wi;illy  fuiiHiimul  piiliiioHMry  iiiHiifTicietiey.  Curdii>])ulmi>nary 
murroum,  like  ihmn  ili«orilicrl  l.y  IViljiin,  must  alsii  be  rxciiidoH,  HoWfVpr,  llw  po«u- 
bility  of  fmiclloniil  aoriic  iiumllicii-ncy  mii«l  Im-  liornc  in  niiriii  by  Ihc  clinician;  but  ft  can 
lurely  Ix"  ci-rifiiHl,  unci  the?  tliniciil  iliiiitiiosia  Ih,  iit  lnHt,  liiiiiiirilous. 


IIIW«hov«  the  piiiijl  of  irnhlurUun  til  Hctniii  LriviifBrifmi^y,     /M'.,  inltVYninrulbr  proMilt*^  PB.  hnvtsl 

nabtji  liialipt  ilisii  m  (liv  iiniuiiJ  cumliiion  •.rji.l  ■ppruiinutiB  iIie  iliiululic  pmaurw  in  Um>  aarM.     Ilw 
*«T»lM  n",  <liii>  to  mnlnriioB  of  (he  aiitlclth  i>  ■■»  luarkad. 


The  mechanical  cfTecta  of  norltcinHufncietiey  upon  the  circulation  were 
first  studied  e\periuien tally  tn  horses  »nd  dogs,  as  well  as  on  the  inechnnieul 
model,  by  Marry  and  Thauveau. 
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'lluty  prufluc^^d  tlie  Imiou  by  piuhins  a  probe  dawn  aae  carotiil  nrtrrj-  sni]  lhrou](h  a 
«iui]i  of  tlio  anrti^  1'n!^f .  while  iliey  irRWInml  tlir  ]»ilMitu>n  in  llie  oitior  rnrvliil  by  tneww 
of  11  chikiiiIh,  Tln-y  were  thus  ubli-  to  rT-piDiliJci'  llic  |tliptiuiiirnn  oljiH-n'ril  clinicnil}', 
otfK'ciiilly  ihf  opi-iirrpfu-i.'  ot  the  niiinniiri',  the  violrnl  Ijrnling  nf  ihn  Swiri  uml  nrlvritw, 
nml  (he  large  (^UajwiiB  [iiiW  whiHi  tiiul  Ixieii  •liwcrilx'il  liy  l.'i>rriK!in.  Tlipy  wen?  ajdti 
ablu  lo  rv)>ruilii('e  ihew?  j>hi.-iioiiii-tLii  iti  ii  iiiei'biiiiiciil  uioilcl  iif  the  (-iri-iitiiloty  >yiitirm. 

TfiP  cx|K'riiiitiil»  of  Mun-y  unci  t'liiiiivrmi  on  miimnlfj  hnvc  hern  iT|if;il(vl  ftml  oon- 
finniHl  by  Cohiibpim,  Kowiiliiu-li,  cio  Jyjtjtt'r,  lioriifplil,  R"iiilH>rK  Hiid  ll3M?riMil.  niiil  llitne 
ii)iuii  llip  muilcrl  by  Morilx.  The  Hiiliject  wun  uctiiii  iuvpnliKulci!  titi'tiT  tlir  vrriiPi''*  dinvtiim 
by  l>r.  11.  A.  Stcnurl  in  tlic  Johiw  IIci|ikiiii  Mi^iical  Clinic  TIip  niclliod  «im|>loyvil  hy 
Jil«Twan  diff^rwi  fmm  Ibal  of  [irevunw  oliwrvers  in  (lit-  fiwt  tliuI  he  rtmnliil  xiiiiultanifiiiiily 
ibe  vohmie  of  the  »»iilricliw.  ilic  muximiil  uiul  minimiil  hloD.i-pmuiUfi'ji.  nnil  iUp  piilMt^ 
ciirvT  fmni  thit  can>li<l  iirlrry.  He  fiiimil  iti  aniiiinU,  an  h.til  hoc'n  Hbnnii  b>'  ^luroy  u): 
ihi-  inechuriic.'il  model,  ihni   llio  prwliioriun  i>f   a  ri  r  I  i  c    i  n  n  u  f  f  i  c  i  c  acy    in    v,l' 


I 


NOR  U  A  I. 


II 

1J)W  PFJtlniKR.tl. 
RESISTANCE 


III 

COMPENSATED 

HIGH  PRRIPIIFJtAI. 

RESISTANCE 


IV 

BROKEN 

PULMONARY 

COill'KXSATlON 


voluxatoF  tUe  Ml  \erilrlrlt,  llir  aIuv1«i1  pnnion*  rrprrTnt^JH  lh«  rvMrlukl  hintnt,  tJ^v  ptriiuiu  inilKniril  by 
till]  mIhI*  urTTTW*  kli»uii]i|  flii^  lufioiiEir  •  >f  l>lt'<-t  muUfciiuli  ii^.  tfit  *otiJ  hlAck  Liiilli<Attji<  ihf  •>'^1olio  vut(>ii1' 
Till*  >(|Jii^k  arniw^  tiuiirMtf  III*  rliELiikC  i"  (ijiiiliiiuii  or  prevmn'  (Imt  !>**  lakqi  plorff.     i/.l.V.  MIS',  iim*' 

AO,  PA.  KA.  /..I  «■  III  prrvlou*  illDCnin'. 


(in CI!  (utiowi'il  by  u  )ticnt  (nil  in  ;>ri?«siiTL'  durinR  ilinstulr, 
whidi  »»,  nl  k.-ixi  in  imrt,  iliii>  to  ihc  ivpinriiailon  inio  tlip  vrninclr.  Thin  gn^l  fnll  hi 
•liuBtolic  piruitiuiv  in  tlie  iihbI  diururlvriMtlr  fwituiv  uf  ■■>ilSi^  inBiifllciency. 

Thi-  act  II  .1 1  amount  o(  blood  T<-|;urKiln1iiif[,  Imth  in  aniroalu  (Suwait) 
Mid  in  iniHlt'l  ^x}*riniwiti>  (Uoriu),  i»  iwiiJilly  not  iiiopp  ilian  on<r-iPnlh  «(  the 
toltil   furred   iml    nt   eiieh   »yst(>|p. 

Ab  ill  llip  cam-  of  flow  thn>iig)i  any  orifipo.  llu-  faclont  tiifltionping  this 
irgurjolation  aiv:  (It  the  niu-  of  the  hole  in  or  between  the  valvcn;  (21 
till'  Iirxl  uf  prcjssun-  in  llic  iiorlit;  CJI  tlw  leiiglh  of  unw  iluring  whicli 
leakage  occurs. 

Cardiac  Tonicity. — Ttu-  v.\|K-riiiiciit.-<  iK-i-foi-med  by  Stewart  and  the 
wriUT  iiidlralc  thut  the  rliipf  fHctur  antn^nixing  the  rc-flux  k  tW-  ftaidHrity 
of  th*"  heart  miiwle.  or  ilie  cardiac  tonicity. 

It  is  evident  that,  with  ii  given  to.itou  an<l  u  constant  ticurt  nitc.  thi; 
factor  affpctin);  the  rcjiurcttation  in.  thcreforp,  th«  antagonism  between  the 
h<n(:ht  of  b!iio<l-i>re!wnpo  during  dia.-<t(ile.  on  the  olw^  hand,  and  iho  tardiac 
tonieity,  on  the  other,     Jlowever.  the  pressure  nUhin  the  ventricle  w  not 
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constftiit  throu)[lioul  diaMtolp.  but  in  ronlinunlly  ini:rciL''ing;  while  the  pres- 
8UIV  in  ihp  aorta  U  continually  ilecreaainp.  and  the  reflux  vrill  cense  alto- 
gether at  the  in!«tftnt  wht-n  pre-wure  wilhin  the  venlriele  +  cardiac  tonieity 
—  prossurc  within  the  aorta.  ConBequoiilly.  the  lowvr  tbc  pressure  in  the 
aorta  (diastolic  presaure)  or  t,he  higher  the  cardiac  tonicity,  the  earlier  this 
will  occur  luid  the  less  will  be  the  amount  of  blood  regurgitating. 


ISTKAVK-VnilCl-LAIt  FHi^sat'Ki: 

AHOCIiT  OP  HLOOD 
REUUROITATIXO 


I'm.  303. — Diaaram  ihowini  bowtli*  hich«kidiar  (unicit)'  {f-*)  luuHn*  th>  fquillbrium  bMwvni  aunic 
pnann.inU«r«irieukrprainirnuid|oaieliy,  and  duudtiniiUihca  lilt  UDounlol  blood  nsurciV'tins- 

It  was  found,  however,  thut  whenever  iVis  occurred  the  hearts 
dilated  and  the  animala  died.  Those  animals  which  survived  the  shock  of 
the  o[)cratio>i  were  able  to  increaac  their  systolic  output  by  the  amount 
regurgitnti-d,  and  thus  in  spite  of  the  lesion  to  Ifcep  the  maximal  preiwure 
at  the  same  height  aa  before.  In  these  animala  positive  intraventricular 
pressure  during  diastole  actt)  bb  a  load  to  the  heart  muscle,  which  responds 
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Ftu.  200. — En«ct  of  rupluniif  an  urlic  valvt  in  a  doc  ihaoina  «  (runlUiry  dilUatloD  lotlond  by  a 
pvnnantnt  ilinitimfittn  m  tiH.  J^Affr  St«"an.)  CAtt^  cartrtn^;  I'OX...  toluma  of  tli«  vavitridat-  Odvti- 
•In^n  rtpriTvnt  lyttolr.  upirrokn  diaiuilf.  Tb(  maMtnal  blnvd-frnwurr  mnaina  un<>lianti>l  <  I2S  am. 
Hk  Ih  tbe  miDinial  prt**un  fall'  ttoia  W  ^<i  i5  inin.  I4y*lolle  output  i«  vomcvhaT  IncnaHiJ.  o^  nprv- 
•«iiE«  Uiv  buiiidtT  of  lliit  Y«olridrB  bvfvrrv  iirtniurin^  tli*  Iniiun;  f-^rnprvaiiU  luuicily  afMr  the  Ivioo.     A 

by  increased  tonicity,  and  fills  somewhat  lew  compleielj*  than  it  otherwiso 
would;  so  that  the  total  volume  of  the  ventricles  aft^r  aortic  insufficiency, 
just  aa  after  any  other  strain,  may  be  smaller  than  before  it.  In  these  he»tt< 
total  volume  i^  decreased,  <<yst'Oltc  output  tuereaeed,  an<l  rer>i<hial  blood 
greatly  decreased. 

Rconbers  and  HoMafelil  (I.  e.)  hav«  deuieil  that  thin  incraoMd  toaldty  is  alwayB 
Vneflcial,  daiminic  thni  hy  inhibiting  the  inflou'  tram  (he  auriclr  it  impcfjnc  Ibn  ctrculatioa. 
However,  Kvrufclit  found  that  the  prvesure  iu  the  Wi  auricle  ia  not  affected  by  eap*ri- 
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mental  aortic  insufficiency  as  long  as  the  strength  of  the  left  ventricle  remains  unimpaired. 
As  the  influences  which  maintain  tonicity  are  in  almost  every  instance  tbe  same  as  those 
which  increase  the  strength  and  volume  of  the  Bystote,  it  b  probable  that  Rombei^  and 
Hasenfeld  are  in  error. 

As  regards  the  rdle  played  by  tonicity  in  aortic  insufficiency  two  views 
are  held: 

1.  Romberg  and  Hasenfeld  claim  that  an  increased  tonicity  hindering 
the  inilux  of  blood  from  the  auricle  is  distinctly  harmful. 

2.  Stewart  and  the  writer  have  shown  that  the  most  dangerous  event 
in  experimental  aortic  insufficiency  is  overdilation,  and  this  is  antagonized 
by  increase  in  tonicity.  Moreover,  Cloetta  has  found  that  the  hearts  of 
■rabbits  with  experimental  aortic  insufficiency  which  had  been  treated  with 
digitalis  were  less  dilated  and  were  much  stronger  than  those  of  normal 
rabbits.  Almost  all  the  influences  which  bring  about  increased  systolic 
output  are  the  same  aa  produce  increase  in  tonicity.  Fear  of  evil  results 
from  thb  cause  seems,  therefore,  quite  unwarranted. 

Blood-pressure. — As  regards  blood-pressure,  it  was  found  that  when 
the  peripheral  resistance  was  increased,  aa  by  clamping  the  thoracic  aorta, 
the  force  of  the  heart-beat  increased  correspondingly,  and  both  maximal 
and  minimal  (systohc  and  diastohc)  pressures  increased  about  equally 
and  pulse-pressure  remained  high.  With  the  increase  in  diastolic  pressure 
upon  clamping,  the  regurgitation  through  the  orifice  increased  (Fig.  214), 
and,  as  systolic  output  changed  no  further,  the  heart  dilated  considerably, 
showing  that  high  peripheral  pressure  represents  the  condition  which 
produces  the  greatest  embarrassment  of  the  circulation.  With  the  increase 
in  peripheral  pressure,  however,  the  form  of  the  pulse  curve  changed 
from  collapaing  to  flat-topped  and  anacrotic,  a  fact  which  will  be  referred 
to  later. 

Rate.— Corrigan  thought  that  if  the  heart  were  slowed  and  diastole 
were  prolonged  the  heart  would  undergo  great  dilatation,  but  in  the  experi- 
ments performed  by  Stewart  and  the  writer  it  can  be  seen  that  this  dilata- 
tion soon  reaches  its  limit,  and  the  volume  of  the  ventricles  need  not  exceed 
the  normal  volume  for  the  same  rate  (Fig.  206).  This  is  due  to  the  fact 
that,  aa  the  aortic  pressure  falls  during  a  prolonged  diastole,  it  approaches 
the  intraventricular  pressure,  and  the  above-mentioned  equilibrium  is 
soon  reached. 

As  a  result  of  experiments  upon  animals,  it  would  appear,  therefore, 
that  the  conditions  most  favorable  to  the  heart  are  low  peripheral  resist- 
ance and  moderately  high  tonicity;  and,  as  will  appear  later,  therapy  should 
be  directed  toward  this  end. 

Pulmonary  Circulation. — As  stated  above,  Komfeld's  experiments 
show  that  the  aortic  lesion  has  no  effect  upon  the  pulmonary  circulation  as 
long  as  the  left  ventricle  is  acting  powerfully.  When  the  left  ventricle 
begins  to  fail,  pulmonary  stasis  and  rise  in  auricular  pressure  occur  (Kom- 
feld),  which,  as  Stewart  and  the  writer  have  found,  are  frequently  associated 
with  the  occurrence  of  a  functional  mitral  insufficiency.  Pulmonary  stasia 
in  aortic  insufficiency  is,  therefore,  a  secondary  phenomenon  dependent 
upon  failure  of  the  left  ventricle.  The  clinical  importance  of  this  fact  will 
be  referred  to  subsequently. 
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Hvpcrirophy. — As  a  result  uf  the  mrn.-nM.'()  "trnin  upon  Ihc  left  ventricle, 
the  wall.-^  of  ihis  rhamber  undergo  Rifat  hypertrophy.  The  cavity  of  ihe  left 
vcutrick',  owing  to  tht-  regurgiliitiuii  during  iliiistok-.  is  often  mucli  diltitcd, 
especially  in  the  infrapapillan'  or  aortic  portion  of  tlie  tbamber. 

Th«  left  nurifte,  on  tht-  other  liand.  is  riin-ly  hypcrliophit'd.  The  tight 
ventricle,  however,  usually  showH  some  hypertrophy.  roKuhiiiR  either  from 
islight  increaMA  in  ))tiln)onary  prenaure  or  from  ronlinuity  of  the  Rbreit  with 
those  of  the  left  ventrii-lc. 

SYMPTOMS. 

The  ifymptomatulog}-  nf  aortic  insufRcietiry  differs  considerably  from 
that  of  the  mitral  tesionii.  When  th<>  lexion  ix  veil  compensated  ihhI  no 
pulmonary  )^l]U(ii<  ofourn.  dyspna-a  nmy  not  appi-iir  for  years,  and  in  the 
meantime  the  patient  may  enjoy  excellent  health.  On  the  other  hiind, 
he  may  nUo  Ix-  ironside nibly  annoyed  by  the  throbbing  of  his  urtcried. 
headache,  roaring  in  the  ears,  by  loss  of  memory,  by  periods  of  depression 
ofl*n  altenmting  with  periods  of  gr«at  exhilaration,  by  the  apiwarance  of 
motes  or  tnuaca'  volitantcs  bcforu  the  eyes. 

H  a  1 1  u  C  i  II  u  I  i  u  II  n  of  iii)i;lil ,  tiittieciully  tliul  uf  lliu  it'iltd  gray  tigurv,  uf  lumruig 
(rhylbmie  kiuickiiiit  or  Iwll-tollinai).  luul  of  hdifII  nrr  rrliitivdy  commiin  in  aortic  dJiWMw, 
iind  arc  iijiiinlly  insocialcii  *ilh  jmin  in  ilie  iirpprinliiini  or  ilowii  llie  artiii«  aiiil  l«n<lenHHS 
over  lliu  upper  lull  ctilst  (Uend).  lltaul  flalva  Ibol  lliisv  ulnays  diauppcnr 
when  mitral  inaiirf iciency  aelit  in. 

There  are  often  pain.4  over  the  heart,  esiwcially  over  the  ba.-***,  and 
down  the  left  arm,  and  typical  attacks  of  definite  angina  pectoris.  These 
■lymptoma  are  eapecinlly  common  in  the  sclerotic  forms,  in  the  later  Ktagce 
of  the  discawe.  but  may  occur  even  when  the  eoronarj'  arteries  are  unafTceted. 
After  the  brvak  in  compensation,  dyspna-a  is  usually  intense,  and  the  patient 
is  com[xrlIed  to  sit  up  in  Ik'iI,  not  only  nn  account  of  shortness  of  breath 
but  also  OH  account  of  extreme  palpitation. 

Oheyne-Stokea  respiration    (of  the  cardiac  type)  is  itome- 
whitt  more  common  in  aortic  insufficiency  than  in  other  forms  of  cardiac - 
diaeaae.     UndoubtetUy  this  is  due  to  some  <listurbance  in  the  medullary 
circulation,  but  the  exact  explanation  is  still  uncertain. 

Sudden  agonizing  attacks  of  cardiac  asthma  are  very  fre- 
quent, aceompanierl  by  intenw  urthopnwa,  in  which  the  patient  gasps  for 
breath  for  several  minutes  or  even  half  an  hour.  No  doubt  they  are  asso- 
ciated with  su<hlen  overfilling  of  the  left  ventricle,  secondary  functional 
mitral  insufficiency,  and  pulmonary  stasis.  Sudden  death  may  occur  dur- 
ing such  attacks,  and  is  indeed  more  common  in  aortic  insutKciency  than 
in  other  forms  of  valvular  disciuw.  Both  the  maximal  and  the  minimal 
pressures  may  l>e  high  up  to  the  instant  of  death,  as  in  one  case  observed 
by  the  writer  in  which  the  blood-pnjs.'*urpi*  were  I-IO  mm.  Uf:  and  1 10  mm. 
respectively  until  the  instant  when  the  pulse  suddenly  ceased. 


PHV8ICAL  EXAHIKAflOK. 

The  appearance  of  persons  sulTeriii;:  from  aortic  imiufficiency  is  umiaUy* 
quite  characteristic.  Tlie  eyes  nrv  bright,  with  conjunctivie  moist,  the 
pupils  often  dilated  and  palpebral  .ilita  wide,  giving  a  peculiar  staring  np- 
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pearance  which  sometimea  for  an  instant  suggests  exophthalmic  goitre. 
The  sclerae  are  usually  pale  and  bluish.  The  cheeks  are  somewhat  sunken, 
the  complexion   usually  pale   and   sallow   (aortic  facies). 

One  of  the  features  which  at  once  attracts  the  attention  of  the  observer, 
as  already  the  case  with  V'ieussens  in  1715,  is  the  intense  and  sudden  visi- 
ble pulsation  in  the  arteries,  especially  the  carotids,  temporals,  and 
brachials.  Often  this  pulsation  is  so  great  as  to  shake  the  entire  head, 
even  when  the  patient  is  asleep  (Frankel).  There  is  sometimes  a  visible 
pulsation  of  the  entire  uvula  (F.  Miiller)  and  of  the  arteries  in  the  retina 
(Becker). 

Not  only  the  larger  but  also  the  smaller  arteries  pulsate  visibly,  as 
can  be  seen  in  the  so-called  capillary  pulse  (Quincke),  the  to-and- 
fro  movement  of  the  red  border  of  an  area  of  hyperspmie  skin  synchronous 
with  each  pulse-wave.  This  can  be  observed  at  any  place  where  an  area 
of  erythema  borders  upon  an  area  of  pallor,  especially  along  the  margin 
of  an  area  of  skin  which  has  been  caused  to  redden  by  slight  friction,  beneath 
the  finger-nails,  or  in  the  lips  or  gums  when  gently  compressed  with  a  glaes 
slide.  This  appearance  coupled  with  the  presence  of  the  bounding  and 
collapsing  pidse  is  usually  very  typical.  Indeed,  it  is  said  that  Oppolzer 
won  his  professorship  at  Vienna  by  casually  making  a  diagnosis  of  aortic 
insufficiency  while  walking  down  the  wards  of  the  hospital  and  merely 
resting  his  hand  upon  the  dorsum  of  the  patient's  foot. 

However,  OppoUer  might  readily  have  come  to  grief  had  he  encountered  one  of  those 
not  very  rare  casea  in  which  all  these  phenomena  result  from  arterioKcleroiiiB  alone.  Lenn- 
hoff,  V.  Weissmayer,  and  Huber  have  termed  these  caeee  paeudo-aort ic  insuffi- 
ciency. In  these  cases  the  art^nes  are  large  and  rigid  and  there  is  a  high  pulse-pressure 
but  no  other  manifestations  of  aortic  inauffiriency.  The  whole  phenomenon  is  due  to  a 
high  pulse -presH lire  in  rigid  arteries  (page  261), 

The  chest  and  lungs  show  no  abnormalities  until  the  later  stages  of 
the  disease  are  reached  and  pulmonary  congestion  has  set  in  with  bronchitis, 
pulmonary  cedema,  or  hydrothorax. 

Cardiac  Impulse. — Over  the  heart  there  is  usually  some  bulging  of  the 
chest  wall,  and  usually  a  well-defined  apex  beat  in  the  fifth  or  sixth  inter- 
space to  the  left  of  the  mammillary  line.  The  impulse  is  systohe  in  time 
and  heaving  in  character  (dome-like,  "choc  en  dome"),  owing  to  the  fact 
that  the  entire  apex  is  usually  made  up  of  the  hypertrophied  left  ventricle 
(Bamberger).  In  the  second  right  interspace  there  is  often  another 
systolic  impulse,  caused  by  the  throbbing  aorta,  which  may  lead  to  the 
suspicion  of  aneurism. 

On  palpation  nothing  abnormal  is  noted  except  that  the  second  aortic 
shock  is  often  lacking.  In  about  40-50  per  cent,  of  the  cases  a  pre- 
systolic thrill  (Thayer)  and  in  15  per  cent,  a  tapping  systolic  shock 
may  be  felt  at  the  ape.x.  This  is  very  similar  to  that  observed  in  mitral 
stenosis  but  less  intense,  while  in  most  cases  the  impulse  is  strong  and 
heaving.  In  about  16  per  cent,  of  Thayer's  cases  an  actual  mitral  stenosis 
was  present  as  well,  and  this  association  must  always  be  borne  in  mind. 
Systolic  thrills  are  often  felt,  especially  over  the  aortic  area,  caused  by  the 
roughenings  of  the  aortic  valves,  and  also  over  the  apex  in  cases  where 
mitral  insufficiency  is  present. 
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Percussion  and  X-ray  Shadow, — As  stutcd  above,  the  cordiac  outline 
in  aonic  iiisufticiency  lihowa  a  marked  elongation  of  the  long  axis  (t),  due 
to  the  hy[>ertro[)hy  and  dilatation  of  the  left  ventriele.  Thei*  is  little 
increase  in  the  troosvense  diameter  (Q),  no  that  the  urea  of  cardiac  dulnow 


Iniowisfi 

DIASTOLIC  «l"R«Utt 
BLOWING 

t>i,\sToLirMt:R«UR 

(*XII,LARVi 
I'ltl-.SVKTIH.IC 
Kl-JJBLE  (fUST) 


PiD.  307. — Am  •<!  r»r^)iii  -  il<:]ijr-<  BUI  I  iii-Hir>ijij<.>ii  of  the  «rdlH  lound*  ud  muratura  in  WKtiR 
linulRclrnoy.     H«v->-  nin-i    ■  <.rii:»v  i>[   fim    iimrl^    Iib»i\  •I(«h(]iI  llnf.  lonnitinlliuil  dlwnFWI. 

pAmllvl  liriB  iEidH4tr  di'-  <i    I  Ihp  n^tnir  ^hmtj^Ur  iimnuui,     Bliu'lc  dot  iiiiiiai1«»  mjulaiuin 

inuuuiity.  .SituU  e>nJ«  ii.Ui.:iiu-'  iii<.'  iliitributlan  of  the  prasy*Ui\ia  rumble  (FUoti.  Sniall  iliBfiam  ■(  tlis 
left  mdlntv*  Utr  murniur  limnl  m  rn/rh  mttm- 

and  the  X-ray  whow  (Figs.  207. 208,  and  209)  the  form  of  a  narrow  elongated 
oval  whoHe  lon^  axin  ih  inclined  more  obHqucly  downward  than  is  ihat  of 
the  normal  hcori.    In  thn*  way  it  presents  a  marked  atitithcHin  tu  the  out' 


liOenoy,  tboBiuc  ftoDIKU'Vi  ot  the  tnng  vti-  i-if  tin? 
bcwl.  (KtoilnB»o(Ctol,C.M.lVjo[«r.)  Iheptito 
b>  Bl  th*  h»tk  ut  (ba  fMimtU  ih*  lube  in  Iruot. 


I'll.,  aw.— I>i»»nijii  i-f  Fi«,  20S.  ibninaB  lli# 
liypi'rtrophy  nf  Ihr  Ipll  vwlrlrl*.  Tlirhrokm  lln* 
lnilir«ln  lilt  uonaiJ  cofiJtii«oulliiifr^  thcftmnv  ldiIU 
fHfm  tliF'  iljrKtiuu  df  mlafEn'^iit;  AO  indiaU* 
till  aliwlow  of  Iht  ililatBl  aiirtio  irrb. 


line  of  mitral  atenoas.  in  which  the  ovsl  is  a  broad  and  rather  short  one, 
and  to  the  broad,  elongat^ed  oval  of  mitral  insufficiency.  The  X-rny  shadow 
often  Khowii  a  marked  dilatation  uf  the  aortic  arch,  which  may  rorrespond 
to  an  area  of  dulnens  in  the  M-cond  right  interspace  and  over  the  adjacent 
)K>rti»»s  of  the  sternum,  but  this  can  be  differentiated  from  aneurism  by 
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fluoroscopic  examination  with  oblique  illumination.  Indeed,  examination 
with  the  X-ray  shows  this  condition  to  be  much  more  frequent  than  had 
previously  been  suspected,  and  discloses  many  cases  of  dilated  aorta  which 
had  previously  been  regarded  as  true  aneurisms.  On  the  other  hand,  the 
tremendous  strain  upon  the  vessel  walls  in  aortic  insufliciency  tends  to 
bring  about  the  formation  of  aneurisms,  and  the  latter  is  a  relatively  fre- 
quent complication  of  aortic  insufficiency. 

The  Aortic  Diastolic  Murmur. — The  chaxactehstic  and  almost  pathog- 
nomonic fflgn  of  aortic  insufficiency  is  the  blowing,  hissing,  or  occasionally 
musical  murmur  heard  over  the  heart  in  early  diastole.  Thb  murmur  was 
first  described  by  Hodgkin  in  1829  as  "a  constant  bruit  de  scie, 
which  presented  this  peculiarity,  that  it  was  double,  attending  the  systole 
as  well  as  the  diastole.'"  However,  it  remained  for  Corrigah  (1832)  to 
recognize  its  diagnostic  significance.  The  murmur  is  caused  by  the  regurgi- 
tant stream  passing  through  the  orifice  between  the  closed  valves,  and  its 
quality,  like  the  noise  made  by  a  jet  of  steam,  depends  upon  the  size  and 
character  of  the  opening  and  the  pressure  in  the  vessel  during  diastole 
rather  than  upon  the  size  of  the  orifice.  Indeed,  a  small  leak  passing 
through  a  narrow  orifice,  especially  with  irregular  and  calcified  walls,  at 
a  high  diastolic  pressure,  may  cause  a  much  more  intense  murmur  than 
a  large  leak  through  a  wide  orifice  (cf .  page  1 10) .  Balfour  even  goes  so  far 
as  to  state  that  when  the  diastolic  murmur  is  loud  over 
the  base  but  not  over  the  carotid  artery  the  regur- 
gitation is  smalt,  whereas  when  it  is  loud  over  the  arteries  but  not 
heard  over  the  base  the  leak  is  a  large  one.  In  occasional  cases  of  ulcera- 
tive endocarditis  separation  of  an  entire  cusp  may  occur  without  the  pres- 
ence of  the  characteristic  murmur.  Moreover,  it  is  frequently  observed 
that  the  diastolic  murmur  is  totally  absent  when  the  heart  is  rapid  and 
weak,  but  reappears  as  the  rate  falls  and  the  force  of  the  beat  increases. 
The  consistency  of  the  valves  also  plays  a  considerable  r6le.  A  rigid  and 
calcified  orifice  forms  a  better  sounding-board  and  gives  rise  to  a  louder 
and  more  roaring  murmur. 

As  to  the  region  in  which  it  is  best  heard,  the  statements  of  different 
authors  vary.  The  following  list  shows  the  region  of  maximum  intensity 
given  by  various  authors: 

V.  Jurgewson Second  right  interspace  and  adjacent  portions  o! 

Bt«mum. 

Gerhardt Lett  of  Btemum. 

Romberg Second  and  third  left  interspaces. 

Huchard Third  right  costal  cartilage. 

Sibson Lower  part  of  left  margin  of  Btemum. 

Broadbent Sternum  near  origin  of  third  left  coatal  cartilage. 

Osier Midstemum,   third   costal   cartilage,   or   along   left 

border  of  Btemum  as  low  oa  enaiform. 

Cole  and  Cecil  have  called  attention  to  the  fact  that  in  many  cases  of 
aortic  insufficiency  the  diastolic  murmur  not  only  can  be  heard  but  under-- 
goes  an  accentuation  as  the  stethoscope  passes  outward  from  the  apex 
into  the  left  axilla.    The  writer  can  confirm  this  observation. 

'  Evidently  there  was  a  eyatolic  as  well  aa  a  diastolic  murmur  present. 
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The  discivpiinciee  in  the  statetncinU  of  tfae  diHerant  ohaemn  amy  be  dtw  lo  ihe 
(Urectiou  taken  by  the  regur^luut  >treana.  I'oMcr.  Botfoar.  and  Gincco  nuggfttd  that 
thi*  mifchl  dcprnil  upon  thr  annlr  irKnirnl  which  hapfieneil  U>  b«  aiTecI<«l.  It  in  vntiy  lor 
Mi]r  one  lo  demomttrHt^  lo  his  <f»n  BHiiBfaciiuD  (bi»t  thin  vii-w  is  at  liiul  pHrtiuIly  corrvct. 
A  cairn  htutt  [tiuy  In:  utilniui^d  froia  a  bulchpr'i  obop  nod  a  rannnln  cotitirctcd  trilh  ■  pr^> 
■urt!  bottlr  inarriiHj  inio  ibr  luirta-  A  iriTuIon'  i*  nil  inlo  lh<^  Ml  ventriric.  an>)  a  hol«  is 
then  rntk'lf  in  ono  i>f  llir  uonic  icuflrta.  A  n^jcurgiluiit  iitretun  isuiw  from  (lie  bole.  ttikinK  > 
dirwtiun  nearly  ivqiFniiiciiIar  (o  Ibc  plane  of  the  vulvc.  Thn  •treom  cmcrcinK  from  m 
holn  in  ttir  li-ft  ciinp  Mrilin>  ihc  M)>tum,  thfil  from  1b^  piMlMlor  cuiip  ftiike»  tlio  Ml  wsH 
of  (lie  vt^iiiHcl^  in  the  vioiiUly  of  the  api'x  or  anterior  papillurv  ITltucll^.  whibr  llial  trtnn 
tht^  riftht  cuapiilrikaiaKaiiMl  tlwinnti^rinmispof  (hrmiim)  vatvr.  ThehiKhcr  llie  prBaiura 
iindrr  which  ihrvcMrvninxpaMilheinorvlbMr  direction  is  >ti>IIe«t«<11ou'afillli«i>p«i.  AnioiU 
erate  rluinxe  in  pnwiirc  will  inuke  »  istvat  dilTeruiet  in  lite  dirrrllon  iuk«uby  tfaeilcvuni. 


lit 


Fia.  310.— Ilirvrtinhof  Ihrpritiur}^  rrsurgiljuit  »m*mAm  aortic  inauffloirti^.  (SdlUMaue^)  I.  K^ 
CuflitaoL  *iPi4iDt  lAMUm  thn>U4h  cnA»fl  in  ihp  v>nic  puvpv  11.  1,  Dirwdon  UJufi  by  Avmaaa  nvvv- 
Uliocat  ]uw  pmour*:  3.  ilinnloo  of  itnun  ncurciuilua  iliroucn  the  tuat  uriflmii  kial'  |iit»un<.  III. 
A,  ftintfUoci  ttamndiy  Utkrn  by  ■  ■tnMun  fflciircilalma  iliruiisli  on  urincv  in  ilw  licittie  tw^:  B.  •ivtr^^mn 
tD  whloh  thp  iirvwn  thmtixh  iIhi  ■aid*  oriAp*  i^  iMiwtAi  hy  trrrsuJAriiitH  uptoi  tli»  niff«o«  ol  the  ttf/HMioam 

II  iheorilici^  Trum  wliicb  (heotr^iun  emeritos  in  an  irretTclur  one  likelliatal  tliemafBtn 
ol  3,  vcirrlntion,  Ihc  diiT«ti»n  n(  ihv  nltmni  muy  lie  loiully  licHcclnl  fnun  iU  origiiud  caui«» 
(FIk-  '^^0)  un<l  ihlH  is  |iro1inbly  (he  caM  in  nio^l  clinical  condilion*.  \(i  hitril-:ind.faiit  ndeB 
hold  ft>r  ivll  Imiuiu  of  luiy  iiidiridunl  Mf^eiit.  However.  iUp  inijKirtanl  fuct  is  Ihul  (be 
nsUfKit'Ont  Hlrciim  continue*  a*  a  wcll'ilclini'i)  jcl .  vhwe  uiund  would  nntumlly  br  lixidm 
twtiT  llie  point  K'lieiv  ll  KirikM  and  which  would  Ixi  ImtixniitttHl  more  or  Icr-  ntnriy  in  the 
direction  of  its  conne.  Tlie  n-allii  of  the  lieitrt  und  ttie  cliordu-  leudiiien-  aid  in  Inmniltins 
thwe  milmiura  for  nemo  diMtmicc  hcyimd  their  point  of  Impncl. 

It  is  eviflent,  therefore,  that  the  mere  variatiorui  in  the  tlirection  i>f 
tho  reffurgitnnt  i!itn>um»  (lu«  to  ttic  fomi  of  the  lenk,  the  blood -prc!<vun-. 
and  the  position  of  the  heart  may  give  rise  to  the  greatest  variations  in 
the  point  at  which  thi^  murmur  in  maximal,  ami  may  ari-ount  for  th4>  tU^ 
crepanrtcK  in  the  clinical  findinfc»  of  t^xccllunl  ob^erverv. 

Murmurs  o\'cr  Ihc  Arteries. — Owing  to  th«  rouiiheniii]c  of  the  aortic 
vftlvM  and  »otn(-liiiic»  to  th*-  pn'som-e  of  aortic  stenowiw,  n  sfj-wlolic  murmurj 
ia  a]so  heard  over  the  aortic  arva  and  tmnsmittod  along  the  blood  streai 
to  thfi  arteries. 

In  the  carotid  and  hrai-hial  aru-rics  a  diastolic  or  to-aud-fro  murmur 
may  aUo  be  heard.  This  was  described  by  Corrigan  in  1X32  and  by  Dn 
CoKta  .^Ivarengn  in  I.S56,  but  it  i.4  niO!*t  frcqu<'ntly  and  easily  bcani  over 
the  femoral  art^'ries.  whcrt?  it  was  first  noticed  by  Houillaud  and  deseril>ed 
by  hU  pupil.  Durozien,  in  ll^Gl.  It  in  usually  known  a-t  I)uroxies'i« 
double  murmur.  Ttie  diastolic  portion  i»  probably  due  to  a  slight 
regurgitant  stream  from  the  periphery  toward  the  larger  arteries. 
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pu. 


vol. 


Flint's  Presystolic  Rumble. — Another  nnit  very  importjiiil  iiiiirmiir  is 
th«  prcsystolif  rumble  heard  only  at  the  apex  (Flint  murmur).  6rst  tle- 
»crilw<i  by  Austin  Hint  in  IS62  in  easeH  of  aortir  in^iiflivieaey  n-ilhout  iiny 
mitral    involvempnt.      This  runibU*  in  in 
every   rejti>cf{    similHr  lo    that    of   raitrul 
Htenoais.  and   it   \»  extremely  (lifficull   to 
determine  whether  tlw  latt«r  is  absent. 

Indeoil.  Ftinl.,  in  )i[«  oriirtiiHl  jfliptr,  supjiOBcU 
Uial  lli(^  iiiiinnur  wiu  iliit^  lo  llip  cxinlMicr  ii(  a 
ftinctiniinl  nnmivriiiK  nf  Ihi'  ojifirr  l*twpc]i  ihe 
miinil  ciiH|«<.  wliicli.  nji  ItHUiiiinirleii  (l.vri)  ami 
Huniniernik  luul  nlmwii.  n-ua  cloned  nl  ihr  hciimnuig 
of  .iiiririilaT  lyvlolc,  <>uiTcni>>  mill  Tliuyer  Mifii' 
that  tlic  iiiilntiur  ii  liiie  to  tlll^  viliniljuii  of  thit  niilr- 
rior  cii9(i  of  the  initnil  valve  urt  in  mntinn  hy  llit 
regurgilAnl  xlreani.  TliavT  ^ml  alxo  Cilwun  ddiiy 
tht!  exwleucv  nf  nuvb  u  fuiiclioiml  Rtorineis.  How- 
tver,  the  writer  ha*  lnnni  nhip  lo^liou  on  the  exciwHi 
^H-arl.  If)'  tlir  iiitlLud  uf  BnuiiiKiirU-u  and  (ittd,  that 
(ilthmi((h  Ihc  mitml  vnlvr  iiKunOr  opens  nlnng  iin 
entin>  e»Ienl,  yvt  when  the  pr»*wiire  wilhin  Ihe  vpii- 
Iricif  iH  iiicrf:uHMl.  (he  tw|nn>lion  of  Ihv  cunpH  orriir>> 
lit  only  a  iininll  portion  of  ihe  linrof  HoflUrf(Fi]C.212K 


Fji;-  211. —  KfdAtlou  uf  iiittriiitin  in 
unrtto  ln>uffltkef»cy  lo  tlir  (snjiai-'  r>#l«b, 
/'/f„iiimvni1ritiiUitr  tirtwurp;  t'OI'.,  vol' 
uirip  min-*  uf  iKp  v^ntrirliyt.  1^  f^jiltt 
■ntiir  iliMiiilir  niumiiir;  U.  Flint  ptKyn- 

tf,  pnvyiUtJjp  nirrUili^,  iJiiuTnUfl  murmur, 
lui^  third  Hfiuiit;  4.  mirral  niiii  Kurlrd  io- 
4iiinchflicv  murmur*  roEilat-ina  iHitti  HiumU 
UMmcUmtity  iiiuniiiir}. 


An  actual  funetional  Bteiiosin  ia,  there- 
fore, prcwnt  exactly  as  assumed  by  Flint. 
Snapping  First  Sound. — The  fimt  noiind 
at  the  »f)ex  in  .U)  per  cent,  of  these  fases 
has  1  he  HiinppinR  rhararter  present  in  mil.rul 
steno:fi4.  but  more  eominonly  ii*  loud  and 
boominR.  The  systoUe  murnmr  transmitted  to  the  left  axilla  is  preaeni 
in  maiiy  raws  in  whieh  mitral  in.-<uni(-ien('y  U  uAsociated. 

Aortic  Second  Sound.    AVhen  there  ia  Rreat  deitrurlion  or  great  relrar- 

lion  of  the  aotlie  ciisps  and  they  do  not  ap- 
proximate, the  sec'onti  »uund  may  completely 
disappear;  but  if  the  edges  are  sclerolie  or 
ealeified.  or  eovered  with  hard  vcgelalions, 
the  eloaure  may  even  cauwe  an  intensificatiou 
of  ihe  second  sound,  in  spitr  of  the  preseure 
of  a  larger  regurgitation. 

Third  Heart  Sound. — Besideii  these  sounds 
Prof.  Thiiycr  has  called  attention  to  the  ex- 
treme fivipiency  of  a  loud  third  heart  sound 
tprotodiiu-tolic  gallop  rhythm)  in  aoriir  insuf- 
ficiency, aHSQciated  with  tlw^  protodiastolie 
wave  upon  the  cardiogram.  If,  aa  haii  been  sug- 
gestetl  by  Uirsclifekler.  Gibson,  antl  Thnyer. 
thLi  soumi  1.1  due  to  the  rioeing  -iiiap  in  diastole, 
it  i»  (tuite  natural  that  it  ebould  be  unusually  loud  in  aortic  insufficiency 
when  the  mitral  valvc-s  are  forcibly  clapped  together-by  tlte  high  diastolic 
pressure  in  the  ventricle.  It  cun  be  readily  shown  on  excised  henrtti  tliKt 
the  snap  is  iheit  niore  abnipl  than  umler  normal  conditions. 


BlUral 


itHie 


Fid.  913-~PuiicIiuu>i1  mllr*l  ate- 
nutdiii  ■ortio  waufliriniJ-y  «H  rt<-iri"ii- 
■UBlad  un  Ui«  exriMii  hmn  l.v  Haiini- 
Ckrun'i  Riolliud.  <H<mi-Hli«ua1i«.i 
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BLOOn-PRESSlTBE. 

The  blood-pressure  in  patients  n-ith  aortic  insufUciency  presents  the 
samp  cbaructertsttrs  as  in  experimental  aoiiaalic. — namely,  a  constantly 
hi^h  pulse-pressure.  Tliia  may  be  due  either  to  a  considerable 
fall  in  the  minimal  presaure  [as,  for  example,  maximal  pressure  I'iO,  mini- 
mal 50),  as  is  most  common  in  tlu.-  t-ndoranlitic  group,  or  to  a  coneiderable 
rise  in  the  maximal  preseure  n'ith  relatively  little  change  in  the  miuiinal 
(170  and  90  respectixxly),  «uch  as  18  usual  in  the  arterioselerotic  form. 
Occaakmally  one  enrounters  cases  in  which  an  aortic  diastolic  murmur 
and  normal  piilw-ratc  me  iii-ewul  with  noriiiiil  maximal  and  niiiumul  pro»- 
Bures  (120  uiul  !fO),  but  all  tht-  pxperimental  evidence  indicalps  ihat  in 
the.ie  citsfs  the  leak  mucit  be  a  small  one,  ju.il  aa  ]»  the  ca.-*o  in  uuimal  expcri- 
mcutjt  when  a  thronibotii'  de|>osit  plugs  the  hole  in  a  punctured  vaU'e 
(see  page  29D),  In  such  cuscs,  therefore,  there  is  a  tlelinite  lesJon  of  ihc 
aortic  valve."*,  prodiiciiiji  but  IJllIc  leiikage  yet  a  well-marked  murnmr. 
Any  disturbances  to  the  circulation  in  such  a  case  are  due  to  sclerotic  and 
myocardial  factora  rather  than  to  the  aortic  le«ioii.  .Mthough  this  class 
of  case*  hiw  not  been  studied  cxtvnnvely,  it  seems  probable  that  a  careful 
functional  dia^osis  based  upon  the  blood-pressure  finding.^*  might  pro\-e 
very  uwful  for  prognosis. 


Kl-i  ^  .kKh4-. 


IX  IX tn  j'^j^vj'vrxj 


Vj  V.  vj'  U 


V  iV 


Fro.  213. — V»n»iion»  in  the  (arm  of  the  piilw^mivii  mrountrrrt  (liniTOlly  in  aonic  iQ«ufflcico(7.     lAfM* 
Many.)     I.  Dumul  funu;  I.  nllapfluc  (Corilwu);  8.  4.  &  0.  •uocrutis  puba. 

Pt'[-9E. 

The  typical  puW  of  aortic  insufficiency  is  very  chamcteriitlic,  and 
since  the  time  of  Corrigan  has  been  known  as  the  Corrigan  pulse  (water- 
hammer  pulse,  see  psgi"  47).  The  wave  is  large,  with  a  quick  upstroke 
(pulsus   celer  et   altus)  and  sudden  fall,  leaving  the  artery  quite 
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small  and  soft  dunng  diastole  (eoUapBing  pulse).'  In  the  typical  sphygmo- 
gram  these  characteristics  are  very  marked.  The  criterion  for  designat- 
ing a  pulse-tracing  as  collapsing  is  not  the  steepness  of  the  up-and-down 
strokes,  for  these  depend  chiefly  upon  the  speed  at  which  the  smoked  sur- 
face is  travelling,  but  lies  in  the  fact  that  the  dicrotic  notch  in  the 
collapsing  pulse  falls  below  the  middle  of  the  pulse- 
wave,  while  in  the  normal  and  anacrotic  pulse  it  lies  above  the  middle 
(Mackenzie  and  Broadbent).  Since  Marey  and  Huerthle  have  shown  that 
the  systolic  period  occupies  the  time  before  the  dicrotic  notch  and  the 


I  SEC. 


CAROTID 


VOLUME  OF 
VENTRICLES 


CAROTID 


volume  of  i 
ventrici.es      ' 


FiQ.  214. — IVmciDgB  from  m  dog  with  expcrimcntaJ  untie  insuCBcicDcy,  ihavinfl  tha  ooovsrvioti  of  9, 
coUftpaing  <A)  into  BO  uiieratie  pulae  (B)  by  clamiHiic  Uie  dacenitinc  wirta.  (After  SUwut.)  A,  before: 
B,  after  elBm|Nai.  The  ficum  on  the  first  pulaa  curvea  tndieate  the  time  from  the  hue  to  the  numiDit  of 
the  pulse- wBve.  The  fi^Jre*  on  the  second  wave  indicate  nuximol  uid  minimal  preeauree  in  the  carotid. 
DownHtrokea  upon  the  vulume  curve  repreeent  lyatole.  Clunpinf  the  aorta  csuMi  tlie  ventricle  to  dilate 
somewhat,  and  to  till  more  quickly  in  diastole. 

diastolic  after  it,  it  is  but  a  paraphrase  to  state  that  in  the  collapsing  pulse 
over  half  the  fall  of  pressure  occurs  during  systole,  while 
in  the  normal  pulse  the  fall  occurs  chiefly  during  diastole.  Moreover 
the  volume  curves  by  Stewart  and  the  writer  have  shown  that  the  collapse 
occurs  while  the  blood  is  still  flowing  out  of  the  ventricle  into  the  aorta, 
and  not  at  the  time  when  the  regurgitation  is  occurring.  On  the  other 
hand,  increasing  the  peripheral  resistance,  either  by  clamping 
the  descending  aorta  or  by  the  administration  of  adrenalin,  etc.,  which 


'  Corrigan  called  attention  to  the  fact  that  elevating  the  arm  caused  the  pulse  to 
have  a  more  collapsing  Quality,  but  Stewart  has  shown  that  tbia  is  <iue  to  hastening  the 
venous  return  and  not  to  increased  regurgitation.  It  can  be  prevented  by  slightly  con- 
stricting the  arm. 
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cautteil  iin  uctunl  incrense  in  Ihe  ftmount  of  blood  regur- 
gitated. cnuHcd  the  collapsing  form  of  the  pulse-wave  to 
he  replaeed  by  one  of  lypicnlly  unacroiir  form  (Fijt.  :il4). 
The  pulsf-pressun?,  however,  remaiaed  high.  Moreover,  the  pulse-trscuigs 
of  Marey  (FifE.  213}  showed  almost  all  posaible  varintiontt  of  form  to  occur 
in  rasTii  of  norttr  iiDiufticieiicy.  and  Stewart  found  that  the  rollapiting  pultw 
was  absent  in  42  per  ceni.  of  the  traringa  ai  the  Johns  Ifopkins  HoKpital. 
Then."  In  al.-vtnrertninDuiiiberofra.HCN  in  whirl)  the  clinical  notv  do.tcribc)* 
the  pulse  as  collapiung,  while  no  mjch  character  appears  on  the  tracing.  In 
the.te  caiw>i<  there  ii<  usually  a  large  pulne*prpH<urc,  and  the  di.-«'n>panr'y  itt  due 
to  tlic  fart  that  the  finger  apprti-iates  the  amount  of  the  changes  in  pressure 
while  the  sphygmograph  records  mainly  the  suildenness  of  the  change. 
The  cause  of  the  collap!<ing  i-hnractor  of  tJic  pulse  tveinx,  (hen-fore,  to 
be  situated  in  the  peripheral  arteries,  though  the  relatively  small  hackflow 
into  the  venlricies  and  the  high  intraventricular  pressure-  during  diastole 
also  play  important  rdleii. 

Hasenfclil  and  RomtierK  have  shown  that  these  vossoU  l»ecome  greatly 
dilated  after  the  )e?ioii  hait  been  produced,  and  SU'wnrt  hiu>  »huwii  thai 
this  is  due  to  a  stitnulation  of  the  depressor  nerve  at  the  aortic  ring  which 
the  incrt^a.^  in  intravcntrintlar  presmire  may  render  continuous.  Ea.4tniaii 
has  found  by  measurements  of  :<kin  tem[N-rature  that  in  typical  aortic 
instifKtiency  the  peripheral  ves.-v'ls  are  actually  dilated.  The  bloo<l  there- 
fore pajws  rapiilly  into  the  small  artt-rics.  and  the  aorln  empties  il.-'cK 
rapidly,  so  that  this  factor  coupled  with  the  backflow  into  the  ventricle 
causes  the  great  fall  in  presmire  during  diastole. 

It  ii<  sometimes  thought  that  the  absence  of  a  collapning 
pulse  in  a  case  of  aortic  inaufticiency  indicates  the  presence  of  aortic 
atcnona.      However,  ft.s  iiut   oidy  the  above-nientioiied  exi>eriinenu*  but 

many  autops)'  findings 
demonstrate,  this  is  not 
the  case.  It  merely  indi- 
cates that  there  is  high 
pt'riphernl  resistance, 
which  is  common  in  arte- 
riosclcro.'is. 

Pulse-rale.  —The 
pulse-rate  dej>pnds  largfilj 
upon  the  degree  of  compensation,  being  little  faster  than  nonnul  in  easel 
without  .-(ympioms.  but  usually  ranging  from  SO  to  120  in  hospital  cans. 
The  pulse-rau>  is  usually  regular;  but  when  the  heart's  action  is  wry 
Inboi'ed,  ventricular  extrasj'Htoles  may  result  from  the  ovcr-distpntion, 
and  thuH  produce  an  irretcular  or  a  bigeminal  pulse. 


oV/\j\_.Af.'sj'^W^ 


vxlnuyalulff*  r^'i  u'hir^h  mr?  |>iii(iflhly  of  ^'rotficulnf  I'tcin-  Th« 
tiflivily  rhwliy]  jH>ri>i»n  riT[»rfwiiii  Ihr  »>it(a!ic  pci iod  in  oiir  rttol^ao 
cv»le.    'Ilii- pill"  i«  nillii[win». 


C*ss  OK  Anartr  I>i»rrn<n«NCif. 

R,  M,  (*..  i<i>1iiml  tutxiiTr.  a,E»l  40,  clllt^^d  l\w  honpital  on  May  30.  ItMH.  complaiii-i: 
inn  of  HorecMW  snil  Hwrllinic  of  ihf  nlHlomrn  sail   ■horinctH  of  1>rrath.     He  haM\ 
■Iwoyn  been  Iwattli}-  <-xc'e|)t  for  nieanlw.  niiirii|iri.  an<l  wbuupinic-coiiKti  mm  ii  rhjlil,  dipli- 
ihnrin  at  21.  nnO  chiiln  luid  fever.     Mr  liua  lintl   eonorrliofn   but  ileniea  syphiliii. 
He  imanM  water  once  n  niiclil.     Dp  hii*  imrknt  tuinl.  rxjioiicil  to  wet  ami  cold  anil  iloinK 
lieacy  liftiiiK,     Dixw  nit  iw«  alcoluil  nr  lobaccn. 
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About  two  years  before  admission  he  had  cough,  palpitation,  short- 
ness of  breath  on  exertion,  and  some  orthopnoea,  of  which  he  was  cured 
at  the  dispensary.  The  present  trouble  b^an  about  two  months  ago,  with  violent 
beating  of  the  heart  and  shortness  of  breath  which  were  worse  at  night.  These  symp- 
toms came  on  in  paroxysms,  which  may  be  produced  by  stooping  down.  He  ban 
severe  paroxysmal  coughing  spells.  During  tie  past  few  days  his  abdomen  lias 
been  swollen,  but  his  feet  have  not  Lieen  at  all  so. 

The  patient  is  a  poorly  nourished  man,  propped  up  in  bed  without  respiratory  dis- 
tress. There  is  marked  pulsation  visible  in  all  the  large  arteries, 
and  a  to-and-fro  murmur  can  be  elicited  over  them  by  heavy  pressure  with  the 
stethoscope.  The  lungs  are  clear  on  percussion  and  auscultation,  except  for  a  few  coarse 
mucous  riles  at  both  bases. 

Heart. — There  is  considerable  pulsation  over  the  precordium,  the  apex  being 
located  in  the  seventh  left  interspace  18  cm.  from  the  midline.  Dulness 
extends  upward  to  the  second  left  interspace  and  5  cm.  to  the  right  of  the  midline  in  the 
fourth  interspace.  There  is  a  well'defined  presystolic  thrill  over  the  apex. 
A  blowing  systolic  murmur  replaces  the  first  sound  and  ie  heard  over  the  whole  axilla,  also 
a  short  blowing  diastolic  murmur  and  a  short  presystolic  rumble 
(FUnt  murmur).  Passing  inward  and  upward  the  sounds  are  replaced  by  a  loud  t  O  - 
and-fro  murmur,  loudest  over  the  insertion  of  the  fourth  rib  and  scarcely 
heard  to  the  right  of  the  sternum.  In  the  second  right  interspace  the  systolic  mur- 
mur is  very  harsh  and  the  first  sound  is  loud;  the  diastolic  murmur  is  well  heard. 
The  pulse  is  of  good  volume,  r^ular,  markedly  water-hammer  in  charac- 
ter.    Maximal   blood- pressure    170  mm.   Hg. 

Abdomen  is  full ;  the  hc[iatic  dulness  extends  9  cm.  below  the  costal  margin  ; 
the  liver  iS  soft  and  tender.    There  is  well-marked  oedema  of  the  legs. 

Red  blood-corpuscles  5,000.000;   hiemoglobin  75  per  cent.;    leucocytes  75  per  cent. 

He  was  put  at  rest,  soft  diet,  and  given  1  c.c.  of  tincture  of  d  i  g  i  - 
tali,s  ami  strychnine,  1.5  mg.  (gr.  A)  every  four  houre,  and  purged  freely. 
He  immediately  improved.  The  (edema  disappeared,  and  within  three  weeks  he 
was  up  and  about,  feeling  well,  with  a  pulse-rate  of  80-90  per  minute.  He  was 
discharged  on  June  16,  His  shortness  of  breath  and  (Edema,  returned,  however, 
within  a  week,  and  he  re-entered  the  hospital  on  June  26  so  dyapnceic  that 
he  was  scarcely  able  to  speak.  The  signs  were  about  ae  before.  He  liid  not  improve 
as  before,  however,  in  spite  of  treatment,  and  remained  dyspno'ic  throughout  the 
month,  subject  to  spells  of  intense  cardiac  asthma,  so  that  he  was  com- 
pelle<l  to  seek  relief  by  being  propped  up  continually  in  a  wheel-chajr  instead  of 
lying  in  bed.  During  tiiia  period  his  maximal  prewture  remained  high  (150- 
170),  his  minimal  pressure  about  110  (Erlanger  apparatus).  During  the  after- 
noon of  August  1  the  cardiac  asthma  viaa  particularly  intense.  His  maximal  pressure  wax 
150  mm.  Hg,  the  minimal  110.  Venesection  was  contemplated.  Before  this  could  be 
done,  however,  while  the  patient  was  being  examined  and  perfectly  conscious,  the  maximal 
blood-pressure  suddenly  fell  to  HO,  the  pulse  stopped  suddenly,  and 
the  patient  dropped  back  dead. 

At  autopsy  the  aortic  segments  were  found  to  lie  thickened  at 
their  edges,  and  tlie  valve  was  clearly  incompetent.  The  aortic  orifice  meas- 
ured 8.5  cm,  in  circumference,  the  pulmonic  8.5  cm.  The  edge  of  the  mitral  valve  was 
slightly  thickened,  the  tricuspid  also;  but  there  was  no  stenosis  of  either.  The  tricuspid 
orifice,  on  the  contrary,  measured  14  cm.  There  was  much  dilatation  and  hy- 
pertrophy of  the  left  ventricle,  the  heart  weighing  760  Gm.  The  coro- 
nary arteries  were  clear.  There  were  numerous  thrombi  along  the  walls  of 
the  right  ventricle.  Corresponding  to  this  finding  there  were  numerous  areas  of 
embolism  of  the  branches  of  the  pulmonary  arteries,  evidently  from  the  loose- 
ening  of  such  thrombi.  Along  the  pericardium  there  were  numerous  raised  irregular  pearly 
fibrous  patches.  There  were  chronic  passive  congestion  and  oedema  of  the  lungs,  right- 
aided  hydrothorax,  chronic  passive  congestion  of  the  abdominal  viscera,  and  chronic 
gastritis. 
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DIAGNOSIS. 

The  t)iftgno«i8  of  aorljc  insufficiency  usually  presenU  little  difficulty. 
The  following  conditionB  may.  howevpr.  give  rise  to  blowinR  diastolic  mur- 
mur^i  over  and  nonr  ihe  KU-rnuni  which  nifty  be  mistftkf'ii  for  aortic  insuf- 
ficiency (Cabot  and  Locke). 

1.  Dilataiinn  nf  the  aorta. 

2.  Intenifc  aiiamia. 

3.  Tuberculous  mediastinitiii  ami  similar  condition.i  (murmur  ib  cardlo- 

rcKpirutory,  loudest  in  inifptriitiou). 
■}.  In  association  with  mitral  disease  and  dilatation  of  the  pulmonar}* 
artery  (functional  pulmonic  insufficiency). 

These  conditions  are,  as  a  rule,  easily  excluded,  and  do  not  frequeotly 
obscure  the  diatom. 

On  the  other  hand,  as  has  been  seen,  it  is  often  diilicull  to  exclude 
complications  such  as  mitral  stenosis  in  the  presence  of  a  well-markccl 
Flint  murmur,  or  of  aortic  stenosis  when  the  pulse  U  not  collapsing. 

The  dilatation  of  the  aorta,  which  often  follows  as  a  sequela  of  aortic 
insufficiency,  ifl  fretjuenlly  miiitiiken  for  aneurism.  It  may  be  accompanied 
by  verj' marked  pulsation  in  the  eecon*!  right  interspace  and  even  of  tlie  upper 
portion  of  the  stenmni,  with  dulneeis  in  ihese  regions.  Kven  the  X-ray  when 
titken  in  the  unteroposlerior  diiimeter  muy  be  ambi^ou!>,  and  oblique  illumi- 
nation may  be  necessary  to  remove  the  suspicion  of  aneurism  (Iloliknecht). 

The  exiitlence  of  «  functional  aortic  insufficiency  from  transitory 
dilatation  of  the  aortic  nng  can  only  be  definitely  diagnosed  when  nn  aortic 
diastolic  murmur  and  an  abnormally  high  pulse-pressure  have  been  present 
and  have  pa.-wcd  off.  This  is  indeed  a  rare  occurrence.  Other  complications 
arc  few,  and  are  generally  those  of  arteriosclerosis,  tironchiul  features  may 
be  present,  as  in  any  other  form  of  cardiac  disease  when  the  pulmonary 
compensation  is  broken.  Anginal  ttttiicks  and  coronary  scierows  may 
usually  be  regarded  as  a  feature  of  tbe  sclerotic  form  of  aortic  insufficiency 
rather  than  a  complication.  On  the  other  hand,  one  of  the  cases  under  the 
writer's  care  was  very  subject  to  severe  attacks  of  de&nit«ly  anginal  charac- 
ter, and  yet  at  autops>'  the  coronarj'  arteries  were  found  to  be  clear.  It  is 
possible  that  in  such  cases  the  piiln  muy  be  due  to  either  vasomotor  ischemia 
or  iscbtemia  due  to  the  low  mean  pressure  in  the  coronary  arteries. 


TnEATMBNT   AND   PROGNOSIS. 

For  purposes  nf  prognosis  and  treatment  tbe  course  of  the  disease 
may  be  divided  into  three  stages. 

1.  Freedom  from  wymptoms,  the  left  ventricle  performing 
its  work  perfectly  without  either  dilatation  or  pulmonary  stasis.  In  this 
stage  the  high  puLw-preasure,  low  dia^itolic  preswure,  and  collaputing  pubo 
and  throbbing  arteries  are,  nevertheless,  prominent.  The  only  indication 
is  to  aid  nature  by  avoidance  of  overstrain,  overeating,  stcobol,  cofTee. 
tobacco,  unhygenic  surrountUngs,  and  exposure  lo  infectious  diseases. 
When  hypertrophy  is  good,  the  lesion  may  persist  for  years  without  pro- 
ducing the  slightest  symptoms. 
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Three  yean  ngo  tlie  vriter  exauiinPiJ  a  medical  itudent  twenly-Rrc  jru*  old  wbo 
hM  born  in  pcrfdCt  li«alib  mnrc  an  ntiaek  nf  rheiimalic  endocarditis  hi  the  sftv  oj  ten. 
In  iipii«  t>r  hiH  leoion  he  hiut  become  an  athlete,  was  «  meinbvr  ut  )ub  claai  civw  nt  Yule,  and 
rxcellr<l  in  l(in|:-diiitnn»  nuininf;:  he  nnolw«  and  taken  nltiohol  in  moderation.  C-bmo 
like  thJJt  may  i*r«ii)t  for  thiriy-fi\-e  yntn  or  mote  (Osier),  htit  manifest  tlicmaeivea  aooner 
or  Ittt^r  afltT  intt-ciioun  liisifaaijB  tu  «'ith  the  onwl  of  llie  arterioMlerutic  pcrioil  of  life. 

In  cases  with  artcrio^cleroitiit,  potassium  iodiclc.  0.3  Gm,  (gr.  v),  or 
Hodiuni  nitrite,  0.2  tim.  (gr.  lu),  three  times  a  day,  is  advi.'table,  to  help 
clwvk  the  progrtss  of  the  art«rio«clerom  and  to  kt'pp  down  thp  blood-pres- 
Bure.  Occaaional  Nauhcim  baths,  warm  wilt  baths,  or  even  ordinary  warm 
batb^  are  useful  in  pronuiling  the  vastidilation.  Cardiac  tonicity  must  be 
maintained  at  all  co^ts  and  dilatation  mut^t  be  prevented. 

2.  The  second  stage  id  that  of  ililatation  of  the  left 
ventricle.  Thia  is  the  stage  when  symptoms  appear,  some  ariung 
in  the  sensor)-  nerves  of  the  ventrirle  and  manifeciting  ihem.^Ivcs  in  the' 
forms  described  above — palpitation,  referred  pain,  psychic  disturbances, 
anginal  attacks;  some  arisinf;  in  the  pulmonary  circulation  as  a  result  of 
8lli«)«i,  prewniing  the  varioui*  fonni«  of  respirator^'  tlisturbaurc.  According 
to  Head,  the  stage  of  cardiac  sensation  never  merRes  into  the  stage  of  re- 
Mpiralorj'  dlitresf,  but  diiiappears  when  the  functional  mitral  insufficiency 
and  the  latter  symptoms  set  in.  There  is  a  "safety-valve"  action 
of  the  mitral  valve. 

A«  haK  been  twcn,  the  important  fuctora  producing  distention  of  the 
ventricle  are  diminution  of  tone  and  hiRh  peripheral  resistance.  Treatment , 
should  therefore  be  directed  toward  cuuiilcracting  thcae  conditions.  The 
usual  cardiac  procedures,  rest,  liGht  diet,  free  pursation,  should  be  resorted 
to,  and,  when  Iniproveincnt  warrant.^  the  Nauhciui  butha  and  gentle 
exereiaes  free  from  much  resistance. 

DIfcltalU  and  the  Mtritct. — The  use  of  digitalis  has  been  much  disputed. 
Corrigan  stated  that  "in  every  cai§e  uf  this  disease  in  which  digitalis  haa 
been  adminiAtered  it  has  invariably  aggravated  the  patient's  sufferings." 
Broadlx'nt  believes  that  il  should  be  u»ed  with  caution  and  that  it  may 
even  precipitate  sudden  death,  but  that  it  b  certaitdy  indicated  after  mitral 
insufficiency  has  tvt  in.  RoinU-rg  thinks  it  should  always  be  u.-sed  with 
caution.  It  is  probable  that  any  deleterious  property  which  the  drug  may 
possess  lies  in  its  vasoconatricior  action,  and  hence  from  a  priori  rea.Hons 
it  should  be  combined  with  nitroglycerin  or  other  nitritca,  or  preferably 
RtrophantbuB  substituted.  Indeed,  strophanthus  seems  to  be  the  drug  par 
rxcclltnrc  in  thettc  conditions,  but  with  this  drug  it  is  well  to  give  nitro- 
glycerin. The  pharmacological  researches  of  Cameron  demonstrate  that 
the  nitrites  posseits  the  two  projRTties  mosl  needc<l  in  aortic  insufficiency, 
^tbat  of  increasing  lone  and  of  dilating  the  peripheral  vessels:  and  the 
writer's  clinical  experience  bears  out  the  view  that,  either  alone  or  with 
atrophanthus  or  digitalis,  they  furnish  great  relief  and  arc  to  be  strongly 
recommended. 

A  l>eai>liful  series  of  animal  experiments  recently  carried  out  by 
Cloetta  merits  consideration. 

Cloetta  (oiuul  tlmt  tin'  adminid ration  of  di^tnlic  over  prolonged  period*  cbumnI  no 
chnntcen  in  nxe  and  ■trmicth  ul  nomtnl  rabbits'  beitn>.     U  aortic  tnnulficieney  wnrv  pro*, 
ducetl  and  the  auinuJa  luft  uctivated  tot  »  yt»t,  their  tieari^  hypertrvphied  and  gaiood'j 
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so  per  cent,  of  their  oritanii]  h«an  weiitht.  but  lln-  aniinHla  lost  in  alnvifclli  and  Midur- 
ootTfr.  If  Ihi!}-  VPtK  ircntrd  with  diftitolia  jrampdiatply  nftrr  producing  the  lesion,  and  tlie 
Irfiitnieiit  roritinueii  tlin>ii«ln>iit  the  .voar.  (lie  hvarts  were  oiualler  (liypeflrophy  30  per 
Will.),  but  tlif  timrlri  n*re  lUiiiosl  aa  strong  as  IhotH!  of  imrmnl  rnbbiU.  Tlie  nortaa  of 
untrcalrd  nnimnlii  had  widmrd  niiicli  more  than  thoac  of  ihp  f.rrAt^. 

Cloctta  clairaft  to  havp  hntl  equally  good  results  in  patients  by  eariy 
and  rontinuouM  iTviitment  with  d){t;itiilii*,  but  tbo  mutter  mu^tt  be  tttudied 
upon  a  Urner  series  of  cases  before  attaining  general  acceptant*.  It  is 
chivfiy  appiirable  to  early  rheumatic  i^aiteH,  thou|ch  it  seenitt  probable  that 
loDg-contiDucd  adnitiii^triitiuu  of  very  »inal]  doses  of  digitalis  (0.3  c.c,  or 
5  minims,  nf  the  tincture)  may  exert  this  beneficia.1  effect  without  pro- 
ducing the  harmful  effects  xomcliiiMM*  met  with. 

For  the  extreme  palpitation  and  anfiinal  attacks,  little  can  bo  done 
beyond  the  juliiiiTii.it ration  nf  nniyl  nitrite  in  the  Inlter.  Iee*bags  to  the 
precordium  are  often  of  value,  as  is  the  Fineen  lipht  treatment,  galvani.-<m 
of  the  vagus  (.1.  O.  Hir.schfelder),  etc.  Stewart  has  found  exeellent  results 
after  a  lumbar  puncture,  even  when  the  cerebrospinal  pressure  was  low. 
It  is  not  unlikely  that  acupuncture  over  the  neural  segment  afflicted  might 
have  the  same  elTect. 

3.  The  third  stnge  is  the  stage  of  failure  of  the  right  ventricle, 
prcsentlnK  the  usual  signs  and  symptoms  except  thai  anginal  attacks, 
spasms  of  ciirdine  lu'lhnia,  «nd  Cheyne-Stokes  bmstbing  nro  a  little  more 
common  than  in  other  diseases.  In  the  treatment  of  this  condition  the  aortic 
insufliciency  is  more  or  less  disreganletl,  digintiis,  purgatives,  and  ihuretics 
being  given  iiuite  freely.  Tlie  admin istrutiun  of  nitrites  is,  however,  still 
to  be  ndviaed. 

Wliat  cjiri  1k<  accuin)iliahed  oocitsionally  in  auch  cams  is  shonii  by  the  cue  cited  on 
poo  151.  n  tarniPr,  o^-d  S3  ytutn,  vlin  came  under  Uic  wriler's  cure  in  Novemtwr.  1903, 
BBtcriltic  llic  liiu(iilnl  after  n  ycar'a  HUtTcrinit  willi  orthopnnra  >o  icrvaX  that  he  luul  bocEii 
Gompelleil  to  nti^-))  ill  a  diair  fur  rAx  nionthn.  nud  ivieiiia  »iid  utceraiioD  of  the  leiDi.  as 
Rhnwti  in  I'iff,  VZll-  I'nder  di«itnli*  uud  free  [tur^niion  improvctnMit  net  in  rapidly,  and  in 
ten  wee![>i  he  Infl  the  hohpiinl  ftnc  frnni  (cdcma  and  nlmnat  frve  fmni  ily^inin^.  He  haa 
leniained  gviiie  v/vi\,  and  has  conllaued  his  work  a8  a  faniier  UuriiiK  tlie  punt  Ave  j'oatv. 

On  the  other  hnnd.  failure  of  eornpensation  ix  usually  u  more  serious 
event  than  in  mitral  insufficiency,  since  the  factors  producing  weakening 
of  the  veniricles  from  over-distenlion  are  more  intense  and  more  pet>'i.t|«nt. 
The  writer  has  found  in  Keveral  instances  that  broken  compensation  in 
aortic  insuflieieney  is  associated  with  a  high  diastolic  pressure  wlueh  falls 
as  the  case  iinprnve.-;  in  many  caseu  shortly  lx>fore  death.  It  is  probable 
that  this  is  due  to  asphyxial  vasoconstriction  and  fumiBbes  another  example 
of  the  vicious  cirole: 

iltroken  cnmpenmtion  ) 
Slowed  eircululioii         i-       '^ 
Urdullary  iu|>hyxia      ) 


Incrvaaed  rDgiiiitElalion   | 
Weakening  of  v-cnlriclc   J 


(VaaociHUitriclJon  ' 

IiiemiMd  pcrijihefal  PtsialftrtcR 


Venesection  is  not  indicated  except  when  there  are  a  considerable 
grade  of  venous  stasLs,  high  venous  pressure,  and  dilatation  of  the  right 
auricle;  but  in  the  writer'))  experience  its  results  are  thou  excellent. 
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In  the  an^nal  attacks  and  the  spells  of  dyspnoea  or  for  insomnia, 
codein,  .03  Gra.  (gr.  J),  or  morphine,  .0075  Gm.  to  ,03  Gm.  (gr.  J  to  gr.  i), 
hypodermically,  may  be  necessary,  but  should  always  be  used  as  sparingly 
OS  possible,  since  the  habit  is  readily  formed  and  the  patient  injures  himself 
by  feigning  dyspnoea  in  order  to  get  the  drug. 
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V. 

AORTIC  STENOSIS. 


1>ATII0U>GICAI.   anatout. 

In  a  ccrlAin  peirentaieff  o(  coses  (10  per  cent.)  in  which  the  norlie  vnlves 
«rc  diseased,  the  cmip«>  become  fused  iii(o  si  ring  Ijy  which  the  orifir*-  into 
the  aorta  is  narrowed  (aortic  stenosis).    Owinc  to  the  foree  within  the  ven- 
tricle, this    ring   is   u^^unlly   |>ushed 
upwanl  into  the  lumen  oi  the  aorta 
uutil  the  orifice  haa  a  ^ort  of  dome- 
shaped   appearance   (l-'igs.  216  and 
217.  A). 

The  inflammatory'  or  atheroma- 
tous chnngn.^  most  commonly  begin 
in  *thc  cusps  separately,  and  the 
proee.-«  extendi*  nntil  their  eriges  be- 
come fused  with  nn  organ ixtiliun  or 
atheroma  at  the  line  of  union.  Oc- 
casionally there  u  a  progressive 
uniform  difTiu«c  sclerosis  like  that 
which  often  occurs  in  mitral  les-ioii;-. 
The  condition  almost  always  arises 
from  the  same  conditions  a«  aortic 
insufficiency,  hut  in  rare  cases  may 
also  bo  of  congenital  origin. 

Naturally   many  of  the  manifestations  depend   upon  the  degree  of 
st«uo^,  which  i»  sometimes  so  extreme  that  a  <)uill  can  barely  Ik-  passed 


Fra.    SI'S.  —  SpMim^pti     -li'Tivitia     Anrlir     4t«no4i*. 


PK),SI7, — Potnuor  (toboLTkuriiturificiH.  A.  Ijit*nl  iifhoI  Uieiqi«>ini«D  chonrn  in  Fib.  Sin.  B. 
A.  AoRif  wwlfc  wiUi  adcea  «l  eu>pi  ll'xiblv  llitd  bi  iinc  thown  by  bntai  Uaa.  bnt  ett»b\t  ol  movr 
muni  imlicMad  by  ■mv*.     C,  c.  Aonit  HcsoiU  untli  riaiil  ciufH. 

through  the  orifice.  On  the  other  hand,  the  orifice  may  be.  rchitivcly  speak- 
ing, wide,  and  the  valves  retain  sufficient  flexibility  to  close  it  during  dias- 
tole, »o  that  &   ptire   aortic  atenous  o«curs  without  any  iosufhcieney 
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whatever  (a  condition  prrsenl  in  about  00  per  cent,  of  th«  c-aK-s).  In  the 
olhiT  1(1  percent,  the  orifiM'  in  not  only  nanoweil  but  the  cusps  arc  so 
fused  and  riRid  that  they  ilo  not  clone  the  nurttc  orifice  during  diMtute, 
and  an  iiortiu  inttuf f icienoy  is  present  alon;c  with  the  stc- 
nosiH  (double  aortic  IcMion). 

UCCUIIHENCK    AND    KIIOI/IGY. 

Aortic  KtcnOHis  U  by  far  llw  ran'st  of  lc(t-si<lc<l  viilvubir  Ir-.tion^,  orrwr- 
ring  in  only  .5  per  cent,  of  the  17^1  JohtiK  Hopkins  c&sv»  luid  in  2.7!)  prn- 
ccut,  of  Hoinl>pr(t's  cases.  This  U  in  accordance  with  the  expcriem-e  of 
most  writers.  (lillcspic'it  nlstimicfi,  in  wliicb  it  wh.s  suppo^i-d  to  occur  in 
18  per  cent,  of  all  ihe  heart  canes  in  the  Kilinburuh  Koyal  inHrnmry,  are 
unique  and  arouse  Ihc  ."Uitpirion  tliiit  lln-  fntill  lay  in  tlif  dinjcnoMM. 

The  etiological  fuctoin  are  practically  the  Hunit  an  in  aortic  insuffi- 
ciency. Syphilin  and  urterioKclenWit  play  a  r<-lutively  important  Wile.  Con- 
f;cnital  stenosis  also  occurs  occasionally.  In  rare  cases  thcix.*  in  a  double 
irt«no9(iK, — one  at  the  aortic  oririce,  mill  one  orcnrrinj;;  within  the  ventricle 
by  the  formation  of  a  fibrous  ring  from  the  Heptum  to  the  interior  ru)<p  uf 
the  mitral  valve.    The  disease  is  rare  amonj;  women. 

PATHOI..OCICAI,    1'HV«IOL(k;V. 

The  clumgcs  in  the  cinulation  due  to  Ktenosis  of  the  aortic  orificv  were 
very  completely  hIiowii  liy  I.iiileritx  under  the  guidance  of  Prof,  Gad.  I-iJd- 
eritu  found  that  if  the  aortic  oritico  were  narrowed  by  the  tightening  of  a 
clamp,  the  aortic  blood-prcasure  might  or  might  not  fall,  hut  the  form  of  the 


CAR. 


Fio,  SIR^^OnUd  pulit  oiul  iulrevmlnmUr  p««UK  In  «perinienl>I  ■arUc  tHB«ni».  'Aftfr 
I.Oilanti,  Ztmit'.l.lcliit,  Sitil^  u.)  ]  Si  iiiarL<  ihr  ixiliii  oiiirliichaiiriioiniwiixiruiiKiilucni,  TIm  nraUil 
pulM  iCA/t-  thnWK  Ih>  Nmliul  iloiid.ipiiiwii  nl  ih>  iiuliiin  laivlin,  villi  ■  TbII  in  Mnii>|.pnmm,  Blaltclli* 
kn(f«Vf4»1rinilAr  prnwmr*  il.\'T-')  inrmtw*  TmnmiiJcni^lv. 


puUo^urve  changed.  The  up,-<troke  rhangeil  from  Huddeu  t(v 
gradual  and  i^lflntini;.  ending  with  a  broad  rounded  top  whose  miin- 
mit  was  reached  near  the  end  of  systole  {pubui*  tardus).  Tht*  form  of 
puUse,  »»  wili  be  wien,  u  |KTfeclly  typical  of  aortic  .stcno«H.  jind  fnrninhe^ 
the  basis  for  the  dia|cno«ifi. 
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RIm  «(  Inlra^'ciitTkuIar  Prcuurc. — The  piT8fiiiiv  within  the  vcniricl«,  on  ihe  other 
hand,  nm*  grcntly,  uficii  lu  mut^ii  ai  100  fx-r  wiit,,  uitliuut  afteeiiuK  Uic  uortic  pro- 
sura;  tor  [lie  ([n!nt4ir  pan.  of  rho  contruRlinn  in  tuuvl>lc  to  (orcv  much  blood  Into  ihti 
aorta.  Tht  excetui  of  iiitravtiiiriculHr  over  nortic  (irewitire  h  Ihftvtoiv  iniicli  KT«st«T  lluui 
in  any  olhcf  condition.  The  coiuUtioti*  under  which  the  coiilruclioo  Inkenphw*  conform 
iiioworlew  to  lliiutefor  thpexeciilionofnn  ittimt!tric™ntrjicli(ai,  and  ihe  ciirvp  of  intra- 
iTiilrieulur  prvsture  conies  to  cttieTublu  that  of  an  isuinctric  oiDtr»clii>[i.  ibe  svininiit 
chantcing  fniiii  Rnt  to  the  domr-«hapcil.  on  in  typical  fnr  the  latter  Ian  xliowii  by  Frank 
iiuO  l>y  lluurthlc).     That  in,  the  prB»-  , 

nm  dow  not  at  once  reach  ttn  maxi-  NOKMAi.  \oit  ric  sTKNoaW 

mum.  but  Hmih  |[rai)uR3l,v.  eoinciilinic 
ijuitc  well  with  the  Hue  of  the  eime 
in  the  nnrla.  It  in  the  diieet  ctim- 
□ituiicatiou  of  this  ptverewive  tine  til 
prowure  to  the  aorta  wliieh  given  rim.- 
to  the  piilaiis  lanlUK,  an  well  a*  the 
fort  that  tlie  vohitne  of  bknxl  ftou'a 
into  the  noria  more  nlowly  than  UKiial. 
Tlie  liuralioii  of  nytilole  Ih  pmlonicnl 
eotinclerubly.  n-ven  li>  (en  per  eenl, 
ill  niilil  iiniileH  of  htrixkiK.  ten  to  hfly 
per  e^ul.  ulieii  BleiiudiB  \»   exuvait. 


When  thf  ventricle  is  not 


.^d'^i^'g 


Fm,  31V.— Diattnm  of  tht  tireulaucm  >lu>iiins  lli* 
dlM-t  of  kotiie  *(aial>.  The  lirolMa  lina  iudlmta  tli* 
iiiirmvri)Ini!iilfBr  larttfaiin-  TIhi  Tarlinl  black  liii*  inclidalAi 
itrn  vniuiiiK  nt  i)iv  liMrt.  th*  iliadnl  poruim  reptoMilint 
llir  luiiouni  of  rwriiuU  blaal, 


able  to  ("xpcl  its  ciuota  evoii  hy 
the  end  of  jiyi'tolf,  ex  tnuty  stole* 
«re  likely  to  occitr,  ami  this  fre- 
quently !i.».-<iiiMc«  ihc  form  of 
A  continuous  biKcniinal  pulse, 
ijuch  overfilliiitc  of  tl>c  left  ventricle  nnturally  leadit  to  stasis  in  the  auricle 
and  pulmonary  veins,  with  rise  of  pressurp  in  these  parta,  i)ulnioiiar>'  con- 
Itei'tion.  canliar-  (lyspmra  (v,  BilmcIi),  ti-deina  of  the  lunp«  (Welch),  and 
secondarily  iAmj  of  the  right  ventricle.  These  in  turn  lead  to  dilatation 
itnd  hypertrophy  of  the  left  ventricle  and  led  aurirle  and  hypertrophy  of 
the  right  ventricle,  which  arc  nmally  found  tu  bo  pmscnt  at  autopej'. 


tiyMPTOVft    AK»    CUXtCAL   COVRAK. 

Aortic  stenosis  is  probably  the  most  chronic  of  all  valvular  lesiiouH,  and 
perwdts  for  years  without  affecting  the  duration  of  life.  However,  tm  soon 
88  the  stenosis  iM-eomes  marked,  so  thai  the  left  ventricle  has  ditfii-ulty  in 
emptying  itst-lf  comjilftely,  sIiRht  exertion,  exeiu-nient,  or  emotion  hringa 
on  disagreenblc  ?yniptouii<,  palpitation.  conr.i riction.  .-subslemal  paJn  or 
aninnal  attacks,  and  shortness  of  breath.  These  sensor>'  Htimuli  probably 
nniK  in  the  di-prenwir  nerve  as  the  ivnult  of  tlittleniiiin  of  the  ventricle,  for 
experiments  of  Scwall  uiul  Steiner  have  demonstrated  that  disleniion  haa 
ihi»  effect  in  animal.i.  The  Kymptom^  at  firnt  pas.<'  off  when  Ihe  patient 
rests  or  leads  a  cjuiet  and  liygieiue  life.  b\it  as  the  disease  persists  Ihey 
become  more  frei^uent  anil  pprsUT«nt.  Sudden  death  ia  relafively  romnion, 
and  is  pr()biihly  dtio  to  acute  dilatation. 

Compensation. — .\h  in  mitral  stenosis,  compensation  ia  dif- 
ficult. The  left  ventricle  ni»y  by  increuKing  its  power  contintie  to  drive 
enough  blood  into  the  aorta  to  maintain  the  blood-pressuif.  and  even  to 
e»UM>  the  pube  to  resume  the  normal  form  (I-'i|i.  l^23),  Iml  thin  id  done  nt 
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an  enonnouM  n-ftstc  of  energy,  n-hicli  sooner  or  later  brings  on  heart  failure. 
Moreover,  the  leHion  itself  is  slowly  progreasive.  ami  this  constantly  increases 
the  difliculty  of  iRaintttiniiig  the  ciirulnTioii.  In  the  final  .^itnge  broken 
compensation  sets  in  exactly  as  in  other  advanced  valvular  lesions. 

When  aortic  insufficiency  coexists  the  circulaiorj-  difiicuity  is  naturally 
increased,  since  the  ventricle  must  drive  an  even  excPMive  amount  of  blood 
into  the  aorta  in  order  to  maintain  the  circulation,  in  spite  of  ihe  didiculty 
under  which  it  already  labors.  Moreover,  these  are  oft«n  the  ca»c»  with  the 
most  advanced  pat  ho  logical  lesions,  so  that  the  coexistence  of  aortic  insuffi- 
ciency renders  the  pruguusia  less  favorable  than  that  of  pure  uurtic  stenosis. 

PUT»IC.\L    KX.^MIS'ATIOX. 

The  man  striking  feature  upon  (ceneral  physical  examination  in  aortic 
fltenosiK  is  the  prt-sence  of  a  well-marked  systolic  thrill  and  bruit  over  tlie 
larptr  arteries.  Over  the  chest  there  ia  usually  a  certain  amount  of  pre- 
cordial bulging,  Tiu'  a|X'X  impuW  is  soniettmes  well  marked  ami  liewviiig, 
fflCuated  quite  outside  the  mammillary  line  in  the  fifth  or  sixth  interspace: 
frequently,  however,  it  ia  not  visible  nor  palpable.     Between  the  ai>ex  and 

1^^^^^^^^^^  ,,,        „  ^^^^^^^^^     the  st'crnum  there  is  often  eonu; 
systolic  reiraction  of  the  inter- 
.tjmces  fi-oni  the  contraction  of 
the  hypcrtrophied  ripht  ventri- 
;llll"ll1f  ^^M     cle.    The  left  Ventricle  hypertro- 

*  '  [  ^H     phics.  increasing  in  size  along  it» 

\    L)  ^H     lonj;  axis  lolilititiely  downward). 

/•.    ".-.     ^  j       ^M  Palpation. -- I'alpation    re- 

I  'l|||^     I        ^^1     veals  a  sy.'ttolic   thrill  which   i.s 

T       ^^1     usually  x'cry   marked    and   felt 
^^M     over  the  whole  heart,  especially 
1  1         ^H     over  the  aortic  urea,     It  is  pres- 

I  J  ^H     ent  in  the  carotid  and  brachial 

'  I  ^H     arteries,  and  is   Iransiiittled   in 

—^—^^^^^^^  ^1      'he  direction  of  the  blood  stream 

(sec  pajcie  92).  The  intensity 
of  thiv  thrill  is  often  the  most 
striking  feature  of  all  the  phys- 
ical sign.-*,  and  may  far  exceed 
that  which  is  found  in  any  other 
condition.  The  shock  of  the  first  sound  ia  usually  felt,  while  that  of  the 
second  is  often,  ihough  not  always,  absent. 

Percussion  and  X-ray  exnmination  reveaJ  no  peculiarities  other  than 
an  urea  of  cardiac  dulness  enlarged  along  its  lonciludinnl  axis,  as  in  aortic 
insufiieieucy ;  but,  owing  to  the  presence  of  functional  mitral  insufficiency 
and  dilatation  of  the  conus  arteriosus,  the  area  of  dulness  may  be  higher 
and  broader  than  in  aortic  insufficiency  and  resemble  that  found  in  organic 
mitral  insufficiency. 

Auscultation. — On  auscultation  one  is  immediately  struck  by  the  pres- 
ence of  a  loud  systolic  murmur  most  intense  over  the  aonie 
area,  and   transmitted  thenee  to  the  flrat  right  inter- 
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Frs.  nt. — MunDur  of  *ortlc  lUiiiwb.  lAflar  Wwa 
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■lumnnilo  dwnwtw  loiulat  atlh  (he  ujainA*  en 
(lis  pube-vBve, 


xpaee  and  tilong  the  eoursc  of  ihc  Rrtftrics,  where  it  is, 
as  n  nile,  still  lowd  ami  difitinct.  It  is  also  heard  over  ihv  jiuliHimir  mivb, 
body  uf  the  hcnrl,  and  over  the  apex,  but  far  less  loudly  thaii  in  th«  aortic 
urea  and  the  art«ries. 

ThU  murmur  i«  usually  the  loudest  thai  is  heard  in  any  form  of  valvular 
disease,  and  is  often  heard  sevcml  feet  away  from  ih*-  patieut.  The  mechan- 
ism of  its  production  exempUfies  perfectly  the  Mniplv  cxix-riinenl  for  tlic 
production  of  ihrilU  and  munnurs  descril»ed  on  papc  92.  Since  it  cannot 
Ite  produced  until  the  blood 
iK-jrins  To  llow  into  the  aorta, 
thi»^  murmur  docs  not  begin 
until  an  appreciable  in- 
terval after  the  begin- 
ning of  systole  ( Uoy- 
Teiisnier.  Romlwrg.  Weiss  and 
Joachim)  and  follows  the 
first  sound  in  thai  n>g;ioii 
aa  weU  as  at  tlm  ajwx  (1%. 
221).  Weiss  and  Joaehim  have 
recorded  thiM  murmur  with  their 
phonoscope,  and  find  that  ii 
*el^  in  with  a  crescendo  char- 
acter at  the  very  end  of  the  first 
sound.  The  rrescendo  continue:* 
until  the  ci-est  of  the  carotid  pulse,  after  which  it  changes  to  derresiendo 
thmiijehout  the  rest  of  systole,  The  form  of  the  c«roti<l  wave  portrays  the 
amplitude  of  llic  x'ibrations  and  the  variations  in  loudness  of  the  murmur. 
When  mitral  insufficiency  (organic  or  funrtiona))  is  pn^scni,  the  mitral 
murmur  may  enter  into  or  replace  the  fii>t  i>ound. 

The  second  sound  may  vary  considerably  in  aortic  insufficieury. 
If  the  valves  ari-  fused  throughout  their  whole  extent.  11  will  be  entirely 
absent,  but  if  portions  of  the  cusps  remain  freely  movable  their  closune 
may  give  rise  to  a  sound.  Owing  to  llie  small  excursion,  thi.t  sound  may 
not  be  as  loud  a.*  it  n'ould  be  if  no  steno«s  were  pn-scnt.  but  this  factor 
may  be  more  than  balanced  by  the  presence  of  sclerotic  plaques  ami  calcifi- 
cations whose  concui»ioii8  may  actually  render  (he  second  .-lound  louder 
than  normal. 

ruLae, 

Aortic  stenosis  may  lie  .inid  to  lie  the  only  disea.se  in  which  the  absolute 
diagno.'us  is  detenniiicd  by  the  pui»e-lraring,  The  pulse  \»  i<mall.  hard 
(high  diastolic  pressure),  and  in  tyi>ical  casea  rises  ami  falls  very  slowly 
(pulsus  tardu.s).  Like  the  curves  in  ex|>erimental  aortic  sU-nosis  (Fig.  211)), 
the  typical  radial  puW-curve  (Fig.  222)  shows  a  very  oblique  ascent 
which  lasts  throughout  systole,  the  sumiuil  of  the  curve  appearing  just  be- 
fore the  dicrotic  notch.  This  is  produced  by  the  slow,  gradual,  and  progres- 
sive filling  of  the  arteries  from  the  gradually  increasing  intraventricular 
prewtiire.  It  may  1)0  recalled  that  during  tlw  period  of  (he  up-stroke  upon 
the  pulse-wave  blood  is  flowing  into  the  aorta  more  rapidly  than  onward 
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to  the  periphery*:  ih&t  during  the  ppriwl  of  thv  plutcau  the  inflow  nntl  out- 
flow &K  e()ual;  and  during  the  period  of  fall  blood  is  flowm);  onward  to  ibe 
periphery'  more  rupidly  thuu  it  flow»  into  th«  aorta. 

The  pulse  of  aortic  at«no8i«,  there- 
fore, refle4-ta  the  true  condittnn,  that 
blood  ii>  flowing  into  the  sorts  less 
rapidly  than  usual  and  oui  of  it  also 
less  rapidly.  However,  it  mu9t  be 
admitted  that  this  t>'pical  fonn  of 
pulw  is  rather  rare.  Moot  commonly, 
either  the  aortic  vtenoMS  does  not  trach 
this  staRe  without  heing  eomplicat<>d 
by  un  insuflieicnvy  which  changoi  the 
pulse  fortu  or  death  intervenes  before 
thfti«  sifna  of  innbiUty  of  the  h«iirt 
to  empty  itself  have  sot  in.  Indeed,  many  practitioners  may  pass  through 
long  lives  of  buKv  practice  without  encounterinR  a  aingle  example  of  aortic 
insufficiency  with  pulsus  liirdiiA.     The  .iiiftorotic  pube  U  90  much  more 


Fio.  233.--  UiMCnun  ■liuBtnc  tlw  pulnu  MF 
dtu  BDil  1l^  4j)ju-n,ur  typr.  St^id  linv.  puUua 
tardui.  •iMiiiina  ihv  •lo*  Mndial  iv»;  bnkm 
tJne  «lioHtiift  tht  hiiamHir  htm  *iib  vvdiln 
■linuM  mrtiotl  riM  HinmnDUd  by  ■  pIbmmi 
vbirh  taJuH  up  1li«  imster  ptttt  o1  p>i>Iv1«. 
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I0U1?  pnrtiu&  cif  ()t«  Irwnc-     I-  AtiAcrvlic  pulfofnrci  n  cw  at  iripwir-  .  .-  .  :jE-y  Inn  nci  oiiriic  rtmoaii^ 

■Lowing  qiilek  upnmk*  with  noly  iha  niniDui  •Io(iid|[.  II.  Ill,  Pul-n-  mnuii  Irtun  ■  rmmr  si  knrttr  K». 
n«i*  <L.H.).  IV.  Tmdoc  from  ■  ism  of  iwnii'  tiwunia  nnil  liiiuirii'irni^v.  V.  VI.  VII.  Tiadnai  fmm 
■nothd  ou*  ofaortie  iMDoal*  uul  iniuffidmry.  V.  Takmun  Kuliranry  :;R9iniiiEficiiulinl3*lo«:>>iDpcauH 
uf  r«r<llH<i  wimknfiM  wfU  utMtkmd;  Riiitjm«t  (ilixnl-jBFr'nin?  lAO  mm.  Hg-  7'hp  u|HiIruk«  ■■  f  nhlutti  And  lAcq^ 
HUE.  VI.  Frcm  oune  paiitolon  M»nh  'J*  ndtr  itvovery  Irvtn  ninlinii  ijinptnini.  MAiiiiml  pnoun  tW. 
Til''  *imA>  kpArt  for«a  blo«]  raptdty  tliroucli  tlie  >tcnuiKl  orlfiD*  ubd  «urw*  ■  luddcn  niMtrcAEh  VH. 
PuIh-  in>i-iii|[  Ulim  imiuntUtfl)'  ftficr  Vt.  wilL  utliir  Hriu  raiMct.     Tba  Inenutd  rvUMnO*  cbuwea  Uia 

common  in  aortic  stenosis  that  examples  of  it  are  ^ven  in  many  text*books 
erroneiiU!<ly  liibolled  pulMM  tardus.  A  puli>e-curve  with  a  sud- 
den perpcndicuUir  up-stroke,  however,  is  not  a  pulsus 
tardus,  but  an  anacrotic  pul.-<c,  vi'hat«ver  may  be  the  form  of  ttssumnut. 


AORTIC  STENOSIS.  387 

It  indicates  that  blood  is  flowing  into  the  aorta  from  the  heart  more  rapidly 
than  it  is  flowing  out  of  the  aorta  toward  the  periphery,  a  condition  which 
occurs  in  aortic  stenosis  only  (1)  when  the  orifice  is  so  slightly  narrowed 
that  the  hypertrophied  left  ventricle  is  able  to  drive  blood  through  it  with 
great  rapidity,  and  (2)  when  the  peripheral  vasoconstriction  is  so  great  that, 
in  spite  of  a  slow  inflow  into  the  aorta,  the  blood  still  enters  the  latter  much 
more  rapidly  than  it  can  leave  it.  The  former  is  the  more  common  condi- 
tion; and  it  would  appear  that  the  hypertrophy  of  the  ventricle  can  usually 
keep  pace  with  the  advancing  stenosis  until  a  very  late  stage  is  reached. 
The  pressure  within  the  ventricle  produced  under  these  conditions  is  prob- 
ably tremendous. 

These  facts  are  well  illustrated  in  Curves  V,  VI,  VII  (Fig.  223).  The  firet  (V)  was 
taken  when  the  patient's  heart  was  weak,  and  the  blood-preMure  shows  a  gradual  up-stroke 
and  is  fairly  typical  of  aortic  stanoels.  -The  other  curves  (VI  and  VII),  taken  after  his 
heart  had  improved,  have  taken  on  the  characters  of  aortic  insufficiency  and  have  lost  those 
of  aortic  stenosis. 

Arrhythmia. — ^The  rhythm  of  the  heart  in  man,  as  in  animal  experi- 
ments, is  frequently  irregular;  small  beats  and  dropped  beats  being 
frequent,  due  to  the  occurrence  of  a  pulsus  altemans  or  to  extrasys- 
toles  arising  in  the  left  ventricle  when  that  chamber  is  unable  to  empty 
itself  sufficiently.  Exercise,  emotion,  or  any  other  form  of  cardiac  over- 
strain, on  the  one  hand,  or  of  cardiac  weakening,  on  the  other,  precipitates 
this  irregularity. 

Blood*pressure. — The  blood-pressure  in  aortic  stenosis  is  usually 
slightly  elevated  (maximal  pressure  130  to  160  mm.),  due  in  part  to  the 
accompanying  arteriosclerosis,  in  part  to  the  increase  in  the  intraventricular 
pressure,  especially  when  the  heart  hypertrophies. 

DIAGNOSIS. 

In  typical  cases  the  diagnosis  of  aortic  stenosis  is  extremely  simple. 
The  presence  of  slow,  gradual  pulse,  the  pulse -tracings,  the  enlarged  heart, 
the  verj'  intense  systoUc  thrill,  the  thrill  and  murmur  over  the  aortic  area 
and  arteries,  and  the  absence  or  marked  diminution  of  the  aortic  second 
BOund,  present  a  perfectly  characteristic  picture.  In  certain  cases,  however, 
and  especially  when  there  is  arteriosclerosis  or  aortic  insufficiency,  it  may 
become  extremely  difficult  to  decide  whether  a  mild  grade  of  stenosis  is 
present. 

Case  or  Aonnc  Stenosis. 

Mrs.  L.  S.,  housewife,  aged  58,  entered  the  Johns  Hopkins  Hospital,  April  20,  1904, 
complaining  of  heart  trouble.  She  has  always  been  healthy;  has  had  no  infectious  diseases 
and  never  hod  rheumatism,  but  occasionally  has  had  sore  throat.  She  has  occasionally 
had  fainting  spells  and  palpitation  after  mental  excitement,  and  during 
the  past  year  has  had  to  void  three  or  four  times  a  night.  Except  for  these  Bymploms  she 
was  quit*  well  until  a  year  before  admission,  when  one  night  after  a  heavy  meal  she  awoke 
with  extreme  dyspnrea,  palpitation,  and  a  feeling  of  extreme  weakness.  She  had  no  pain, 
but  felt  considerably  niarmed.  Immediately  after  this  her  feet  became  swollen 
and  in  spite  of  a  sojourn  in  bed  she  became  subject  to  attacks  of  extreme  dyspniea.  The 
Qxlema  of  the  feet  subsided,  however,  but  reappeared  after  exertion. 

At  the  lime  of  examination  the  patient  was  propped  up  in  bed,  with  slight 
dyspntca.     She  was  fairly  nourished,  pale,  sallow,  lips  very  cyanotic.     Lungs 
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clear  im  pnevmioo  and  auaeulUttion,  except  at  both  biuw*,  wliere  tlie  noU  U  impaired  nod 
the  bnalh  mmukU  arc  accoiiitianipil  by  crackling  lilleH. 

U«aM. — Tlie  Ayivx  ini|>uln«  in  bately  viaiblc  in  the  alxth  leTl  iiit^npnce 
1  }t  cm.  from  tlie  midUue,  fitrni  nluch  point  iIubicM  exieods  upward  (o  ihc  third  rib, 
at  well  lui  3  cm.  lo  iho  riK'il  of  itie  iniiiliiii^.  Tlien.-  is  slight  iinpaimiciit  of  the  prrcumioii 
nuit4!  awr  the  Hlvnium.  A  uift  nynloHc  murmur  iJt  h^nrd  at  The  apex  aiid  in  the 
axilla,  liec«iiiinie  loiuler,  hnwcv-^r,  im  the  slcmuio  is  approuclied,  uud  iti  a  x  i  m  n  I  over 
tbe  necDRd  rii;hl  iiiteripaec.  whcrr  it  hccnmcH  roujch  in  character.  It  IB 
transmitted  to  the  carolida  bill  not  to  the  Bultebviaiu.  Theoecoiid  pul- 
monic sound  is  louder  than  the  sccoud  aortic,  ThriD  t>  n  wril-nitiikral  thrill 
over  the  hmc  and  manubrium,  moni  marked  in  the  weond  rij:!'<  inierspaee. 
Slight  pulniilion  over  the  tiiuuubrtuiu.  No  Imcheal  tug.  The  pulK«  i>  ■mall, 
n^Kiilar,  100  per  minulo.  Tho  Ic^ft  radial  puW  U  a  iriAc  larger  than  the  ritiht.  TraciiiK 
ahows  a  well-marked  pulsus  tardus  (Pis-  I  and  11).  Qlood-|)Teiteure  ISO 
m  m .  Ug. 

The  ahdoniMi  t>  distended  but  dowi  tioi  contain  Btdd.    The  lejB  arc  rery  wdemaMua. 

Urine   k   reiidieh;   B{)ecific   cravjiy    II):;o;   Udd.  und   euntaiiis   a   larf^e   iiuuibec 
hyaline   tasta. 

Red  bloo<W<«T"*elp«  6,:tlVi.WI):  ha-moslobin  S5  per  cent,;  leucocytee  10,000. 

buriiig  llie  fimt  week  she  improved  under  re»i,  purgation,  and  digi- 
ts 1  in ;  but  on  May  S  tiaii  a  nr\cnr  cpcU  of  dy*pnoca  not  ronlmllpii  hy  morphino 
or  iiilroglyocriii,  but  Bomewhwl  teliei-eil  by  strj-chniue,  3  niii.  (^j  gr.  hjpo.).  l>iiring  lite 
attack  tb<-  aortic  murtiiui  wan  much  Ics*  marked  than  tt  hod  been  before. 
The  eardinc  outline*  imiit  itnchaoiccd-  There  wa*  very  HJijiht  dei'elopmeni  of  (reel* 
rileii,  indicative  of  pulmonary  uedeiua.  Aftvr  thu  alloek  and  the  iiitruglyc- 
orin  there  wa»  unet^ual  dilntatioii  of  tlir  periplicral  wnule*,  Chcync-Sioke*  nsfHtntiou 
de>'eloped  during  the  ninhi,  A  few  purpurle  areas  nieiv  seen  over  The  exiremi- 
tio*  and  the  iincrum. 

On  the  next  day  she  had  another  aitsck  of  vlyspn<pn,  after  which  cyanotlo  deepened. 
TMpiralion  liccamo  lubored.  the  jiuliu.'  weakened,  and  the  bluod-pmatire  fell  gradually 
tjniU  the  |>atienl  dieil  in  the  eariy  evemng. 

At  uuto|M)'  the  three  aortic  cuapii  wvn  found  to  be  fuved  together 
by  a  cnlcareoUH  cement,  teavinf;  an  orifice  not  more  than  S  mm.  in 
diameter.  Tlie  left  eentricle  v/at  niarke<lly  h  y  pe  r  I  r  u  ph  i  o  ,  the  rltihl 
1m*»o.  Both  weredibteil.  The  hiyirt  weighed  fiOO  Cm.  Tlicre  were  »light  athrroma  of 
Ihe  aorta  below  the  trannverte  arch,  infarction  nnd  (rdcmu  of  the  lunitu,  left  hydrothorax, 
Icfl  phurnl  aiihcsinti*.  chronic  jauure  congeotiun  of  the  liver  (nutmeg),  iipleeo,  and  kid- 
neys I  general  anaaarca. 


trb:atment. 

As  n?gAr<)i'  irentment  there  is  little  to  be  itaid.  FoiHtiiatcly,  the  dixease 
U  very  chronic  iii  its  course,  rspeciatly  when  it  bof;ins  after  the  period  of 
adolescence  haa  piwsed.  A  ((iiiet  life  under  ihc  best  poi<Mbk'  hygienic  r<ni- 
ditiotis,  with  avoidunre  of  infections,  excitement,  and  all  forms  of  etimulauts 
and  overstrain,  usu:illy  Bervci<  to  sttivc  off  the  onivt  nf  .iym|)Ionm  for  many 
years.  Wlien  tiu-K^  onoe  ap]>ear  in  spite  of  quiet,  the  cjwc  is  practically 
ho|)ele»H.  Absolute  red,  light  diet,  moderate  purgation,  and  leaiteiiing  of 
the  periplicral  rwtiatance  by  means  of  the  nitrites  and  the  Kanheim  baths 
ronfltitute  the  most  iinporlnnt  iitewiif'  of  treatment.  1>  i  f;  1 1  a  li  s  is  of 
value  until  the  heart  reachea  its  limit  of  hyiM-rtrophy,  after  which  it  merely 
precipitates  overwork  and  irregularity  of  the  heart. 

In  the  acute  attacks  of  acute  heart  failure,  venesi>ction  should  be 
resorted  to  promptly,  in  order  to  leH.'wn  the  residual  blood  in  the  left  ven- 
tricle by  dimini.'diing  the  inflow  into  it. 
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VI. 
PVLMONAUY  INSIFFICIF.XCY. 

Insuflicioncy  of  the  pulmonar)'  orifice  usually  occurs  either  as  a  w>n- 
goiiitnl  lesion  or  a8  a  result  of  a  severe  eDdocarcUtUi  in  which  other  valves 
are  involveii.  Kvi-ii  ns  inji-h  H  is  B  very  rtirc  <liNeii.te,  only  3  nisi'Jt  having 
been  aecn  among  24,000  admitted  to  the  medical  ser\-ice  of  the  Johnis  Uop- 
kiiu)  Hospitnl. 

Lesions  of  the  pulmonai^'  valvea  had  been  dcj^oribed  by  Morgapii.  but 
the  firwt  clinical  cH«ea  of  pulmonary  insiifliciency  were  deKcribed  by  N'oroian 
Chevers  in  1S46.  and  after  him  by  Frerichs.  Benodikt.  Walshe.  and  Stokes. 
Karii^  in  1891  was  able  to  collect  detailed  recorda  of  o8  cases  with  2-1 
autopsies. 

PATHOLOOICAL    ASATOUT. 

The  condition.^  lending;  to  remirgit ntion  at  the  pulmonary'  orifice  may 
be  divided  into  six  groups: 

I.  Ctiiigeni t  «l  malformntions  of  the  valve  reKulting  in 
atrophy  and  deformity.  The  presence  of  only  two,  or,  on  the  other  hand, 
of  four  cuKpn  diH'M  not  usually  bring  itboul  any  Icukuge.  In  thi»  categorj' 
may  also  be  mentioned  stenosis  of  the  orifice. 

II.  F.udocardilic  vejt<"t  I'lioiut  upon  the  valves,  especially 
aridng  in  very  acute  uttncks  of  endocarditb  with  lesions  of  other  valves. 

til.  Arteriosclerol  ic  changett  in  ihn  euopis,  often  tt.-<Mriate<l 
nith  dilatation  and  urterioMlero«is  of  the  pulmonary  arter>'. 

IV.  Aneurisms   of   the    cusps. 

V.  Kuptures  of  the  cusps  during  eoughtng  or  rtrain,  eHpecjaliy  of 
cus|>s  already  diseased. 

VI.  Oilut  at  ion  of  the  pulmonary  arU-rj'  and  eonus  artcriu»us  lejid- 
ing  to  a  functional   insufficiency  of  the  valves. 

.According  to  many  writers,  ejiperially  Gibson,  a  functioiud  in»uffi- 
eieney  of  the  pulmonary  valve  of  more  or  lesa  tranMtor\'  <luralion  takes 
place  as  a  result  of  dilatation  of  the  arterj-  and  of  the  righl  ventrich-. 
This  would  naturally  occur  mont  frc<|uently  in  cases  of  mitral  stenoMS 
wilh  broken  pulmonar)-  compensation,  and  would  account  for  the  blow- 
ing diastolic  murmur  which  is  aometimeit  heard  to  the  left  of  the  stenium 
in  ihcj*  cases. 

The  cxtwritDcnttil  <Ulu  upon  this  lubject  luv  more  «f  Jem  iinccnuin,  G.  A.  OilMon  ban 
nbomi  upon  %im  iJoiul  hem!  tlmt  tlip  pulinonnry  vnW'ri>  liccome  imiuRicicnt  under  niudi  lower 
pRMUIOi  than  ai«  ncccnuuiy  to  caiMc  JeuM*  nl  the  aortic,  llv  lia>  u!w  uliuwii  llutt  thMe 
ImIcii  can  be  pre'Conlt-"!  froni  occurring  in  the  ileml  hp»rl  if  the  piilnioiiarj-  orifice  hr  jitr- 
vcnle^  fmin  dilnlinft  (iik  b}-  (URnundinK  it  wilb  a  MhiiK),  ttik  xliiiliix  woiilii  tliei«fon 
tmil  oiie  (u  bclirv«  L)iat  HUch  rtifUtxlUtionii  would  occur  tvmlijy  in  lipurtn  wIiok  tonicity 
«tM  ditnitiiahiil  atid  iii  wliiab  Itte  fibns  about  the  pulDioiiarj-  orifice  ilrptchcd  arcordiiigly. 
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On  the  other  hainlSollniaii  limrihuwciin  [lie  living excLMMlcnt'uhrart  prrfiiipd  with  Ilinpjr'* 
«olu(iou  aii<.l  cellar  miU  mixture*  that  the  pulmoiwiy  orifiw  can  wilhsljiud  trpiiiuiidoUB 
onaHurc  without  leaking. 

However,  Stokfi*,  Koli»ko,  BrUtowc,  Coupland,  Littcn,  ChauQ&rd, 
Gougnt  and  Preble,  have  reported  cases  of  relative  pulmonary  inauffivicncy, 
supported  by  nutopMy.  In  all  these  cueos  thvrc  vox  (Itlatation  of  the  right 
ventricle,  and  in  three  of  them  a  mitral  leaion  with  pulmonuy  staai^.  It 
evvms  quill!  likely,  moreover,  that  .nui-h  «  pulmoDftry  insufficiency  waa 
present  in  casps  \V.  !I.  (pajje  402)  and  B.  I,  (page  4171,  though  the  water 
test  was  not  applied  to  the  valves  at  autops}'. 


BTIOLUUICAL   FACTOIIS, 

Bari^'a  statistics  collecu-d  from  50  eiiscjt  of  organic  pulmonar)'  insuf- 
ficiency show  that  the  two  boxph  are  affected  with  equal  frequeney.  It  waa 
found  in  patients  of  »U  agi-H  from  birth  to  7'i  years,  but  37  out  of  -16  cases 
(80  per  eent.)  occurred  between  the  ages  of  IS  and  34  years.  In  40  per  i»nt. 
the  disease  was  congenital,  but  in  these  it  never  occurred  aa  the  sole  lesion, 
being  usually  associated  with  stenosis.  R)ieumHti.-<m  whs  the  etiological 
factor  in  16  per  cent,  of  the  eases,  Puerperal  infection.  Kouorrhota,  and 
the  other  infectious  diseases  rank  next  in  frequency.  There  is  abo  an 
arte rioscle rot Jc  group   due    to 

ayphilis,     alcohol,    and     other  normal  ,J!,V?'^'^'^*^X 

affection.-*  especially  aasociated 
with  mitral  stenosis  and  scle- 
rosis of  the  pulmonar>'  arter>'. 

1'ATH01jO<JICA1,    I'HVSIOLOOY. 

Pulmonary  insufficiency 
bears  the  same  relation  to  the 
ksser  circulation  that  aortic 
insufficiency  bears  to  the  sys- 
temic circulation.  The  effect 
of  the  leak  is  to  bring  about  a 
lowered  dia.'^lolic  pressure  an<J 
an  inereaaed  pulse-pren- 
HUre  in  the  pulmonary 
artery,  accompanied  by  a 
Kimewhat  greater  systolic  out- 
put from  the  right  ventricle  U>  rotnijen.-yite  for  the  leak.  The  increased 
intraventricular  pressure  in  the  right  ventricle  during  diastole  gives  riae  lo 
hypertrophy  when  the  strain  is  eompensateil,  and  dilatation  when  the 
atr^  becotncs  too  great.  As  a  remit  of  this  ddatation,  functional 
insufficiency   of   the    tricuspid    valve  very  readily  seta  in. 

Tlw  multa  of  th«w  Mcoadarx  chaniios  aiv,  thorpfnrp: 

1.  To  utiiw  (he  circuUtiuui  thrtxigh  the  luiigs. 

2.  To  cauw  a  marked  riiw  of  prraruni  and  itiuiip  in  thn  nyatt^mic  vein*. 

3.  When  ttiia  "eciire  Ibw  blood  enle«»  iho  led  ventririp  than  before.  Thw  nrould 
oalurolly  lead  (o  it  fall  in  biiKKt-presmirv:  bul.  jtut  ub  iti  iiiilrul  atpiuuiii,  it  is  coni|ionialcd 
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by  eoiuitrictioii  of  llic  pcripbcmt  vt-sseU  uud  llii-  bloml-iiteiBUre'  main  tallied.     Tbe  vaao-' 
I'oruit.riclioo,  tiouTVcr.  msniftv-K  iiwif  in  thr^  siiuilliirm  of  the  nrtcricc  nml  of  the  (iuIk.  which 
Uiu>  prm-rviK  u  iiinkiiic  cuiilnut  to  tin-  pultiv  uf  ax>nic  initufflclency.    The  iiulw-|>ica8Ure 
nlw  i»  Dnvrr  incrmmd,  lu  i^i  the  rule  in  tiic  laller  condition. 


SYMPTOMS. 

The  symptoms  and  complicaiions  are  chiefly  respiratory  in  origin: 
dyjipDueu,  i>!tiK'einlly  in  inlcnso  paroxysms  which  are  hrought 
about  by  shfiht  exertion;  cough  and  bronchitis,  rpaultlng  from  iho  poor 
circuhition  through  the  hin^.  The  iiit«n3e  pulsation  of  the  pulraonaiy 
veeaeU  weakens  their  walls  and  predisposes  to  haomopt y8i.-«  and  th« 
expecWration  of  blood-tinRpd  sputum.    Phlhi-iis  is  a  common  compUcation. 

Ptdpilution  is  sometimes  nut4^d. 
Anginoid  attacks  snd  pressure 
at  the  base  of  the  sternum  are 
frequontly  met  with;  also  pain, 
which,  in  contrast  to  that  aris- 
ing in  aortic  in.-iufriciency,  U 
more  commonly  referred  to  the 
right  shouliler  and  <lown  the 
right   arm. 

iiiudden  death  is  rela- 
tively common,  sometimes  re- 
sulting from  over-distention  of 
the  right  ventricle,  sometimes 
from  embolism   in  tlie  pulmo- 

narv   ailiTV. 


tia.  TJi, — IHitrllnilim  «l  the  munnur  \n  pulmn- 
nv>'  irifuActenoy.  The  p*niU«4  thihdinR  tndi«t«#  the 
■n*  uvrr  ^Tijcli  the  fiiunnuT  It  hcttrtl.  The  dot  toAietlat 
the  |Himi  ct  fvlijch  11 1'  luucleri:  tlie  ihiMcnMck  bI  the  rijiht 
Iniik^f**  II*  [huiticn  iu  Ui#  cttnliir  i'>f1e,  Th*  .JiHjirunii 
ova  ilie  4li«l«l  krM  teprfwni  the  piiWoonx.  ,.  a.  the 
>i)irtuticiaiput»e  liver  the  puLmoawy  urea  lanii  llie  t>vto]ic 
ivtnrtiuu  uv«r  th(  tight  vtntticls. 


PIIV8ICAL  SIOXK. 


Cyanosis,  as  a  result  erf 
the  slowed  circulation  in  tbO) 
luug»,isone  of  the  earliest  si]B;ns. 
It  is  usually  very  marked  and 
is  liable  to  occur  in  parov:>'sm.-4.  Signs  of  bronchitis  or  often  of 
brDnchopneumoDia   are  found   in  the   chest. 

Examination  of  the  heart  shows,  as  a  rule,  some  precordial  bulging, 
with  weH-roarked  pulsation  of  the  conus  arteriosus  in  the  .'tecond 
Jpfl  interspace,  and  a  systotic  retraction  in  the  third,  fourth,  and  fifth  left 
interspaces  and  epigiwlriiim,  due  to  the  vigorous  beating  of  the  right  ven- 
tricle. The  area  of  cartliac  dulnesa  is  increased  to  the  right  in  the  trans- 
\-er«c  diameter,  owing  to  dilatation  of  the  right  auricle.  Very  often  it 
extends  upwards  in  ttie  second  left  interspace  as  wi'll  (dilated  conns  artvno- 
flus),  where  it  extends  .V-fi  t-m.  to  the  left  of  the  midline.  The  area  of 
caniiac  flatness  is  increased  to  both  left  and  right,  and  forms  a  scalene 
triangle  extending  to  tbe  right  bonier  of  the  sternum.  On  palpation  the 
vigorous  lieatJng  of  the  eonus  arteriosus)  may  l>c  felt  in  the  second  left 
interspace,  also  a  diastolic  or  systolic  and  diastolic  thrill  in  this  region  and 
over  the  right  ventricle.  On  auscultation  the  sounds  at  the  apex  may  be 
elear.    The  characleristic  feature  is  the  presence  of  a  very  superficial  diasr 
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tollc  munnur  maximal  over  the  pulmonary  area,  varying  from  short  and 
soft  to  loud,  rough  and  hissing  in  character  and  not  infrequently  musical. 
It  ia  alao  heard  along  the  left  sternal  margin,  but  less  distinctly  over  the 
aorta.  The  difference  is  accentuated  on  coughing.  Owing  to  the  presence 
of  other  lesions  in  the  pulmonary  artery,  there  may  also  be  a  loud  systolic 
murmur  at  the  base,  while  over  the  base  of  the  sternum  a  systolic  mur- 
mur, due  to  the  secondary  tricuspid  insufficiency,  may  also  be  present. 

The  puUe,  in  contrast  to  aortic  insufficiency,  with  which  this  con- 
dition may  be  confounded,  is  small  and  weak;  the  blood-presaure  ia  prob- 
ably but  little  affected.  Marked  systolic  pulsation  of  the  veins  and  liver 
(positive  venous  pulse)  is  frequently  present,  due  to  the  secondary  tricus- 
pid insufficiency.  In  the  extremities  cedema  sets  in  readily,  and  there  is 
often  clubbing  of  the  fingers  and  toes  even  in  cases  which  are  not 
congenital. 

The  following  notes  are  taken  from  the  records  of  ihe  medical  service  of  the  Johns 
Hopkins  Hospital: 

Case  or  Pulmonabt  iNBUFncieNcr. 

R.  R.,  a  colored  laborer,  aged  48,  was  admitted  on  Feb.  8,  1900,  complaining  of 
pain  in  the  stomach  and  chest. 

He  had  measles  and  whooping-cough  as  a  child,  several  attacks  of  tertian  malaria, 
syphilis  in  1897,  rheumatism  in  1899,  and  several  attacks  of  gonorrhoea. 
He  uses  alcohol  and  tobacco  in  moderation. 

Present  illness  began  tno  years  ago.  coincident  with  the  onset  of  urethral 
discharge  and  an  attack  of  rheumatism  (gonorrhtsalT).  This  caused  him  to 
stop  work.  Since  then  the  rheumatism  has  become  better,  but  he  has  been  troubled  with 
shortness  of  breath  and  palpitation,  though  these  are  not  very  severe. 

Note  by  Dr.  Henry  Harris  states  that  the  patient  ia  a  well-nourished  man,  not  dys- 
pnieic  nor  cyanotic.    Lungs  clear  except  for  a  few  moist  rales  over  the  upper  fronts. 

The  noU  on  the  heart  by  Dr.  Osier  on  Feb.  10,  1900,  is  as  follows:  "Chief 
impulse  is  in  the  fourth  left  interspace  just  at  the  nipple,  also  a  little 
impulse  above.  The  impulse  in  the  second  left  interspace  extends  5-6 
cm.  outside  of  tlie  left  sternal  border.  No  impulse  in  the  aortic  area;  no 
dilated  veins;  no  visible  pulsation  of  the  arteries.  On  palpation  there  is  do 
thrill.  There  is  not  a  very  lai^  area  of  cardiac  dulness.  The  pulse  is  easily  com- 
pressed and  not  collapsing.  In  the  fifth  interspace,  at  the  apex,  and  over 
the  aortic  area  the  sounds  are  practically  normal.  In  the  fourth  left 
interspace  and  at  the  nipple  itself  both  sounds  are  loud.  There  is  a  short,  distant,  slightly 
rumbling  murmur  before  the  first  sound,  becoming  distinct  on  moving  towards 
the  sternum. 

"At  the  third  interspace  5  cm.  from  the  left  sternal  border  a  short, 
loud  diastolic  murmur  is  heard,  much  louder  as  (he  left  sternal  border  is 
approached,  maximal  at  the  left  sternal  border.  There  is  also  a  roughness  of 
the  first  sound.  The  diastolic  murmur  disappears  in  the  sternum,  being  very 
circumscribed.  At  the  second  left  interspace  5  cm.  from  the  left 
sternal  border  the  diastolic  is  louder.  At  the  left  sternal  border  it  has 
a  maximal  intensity.  There  is  a  short  systolic,  and  a  loud  sotnewhat  booming  dia- 
stolic, with  a  rough  somewhat  vibratory  quality.  In  the  first  interspace  the  murmur 
diminishes,  i>eing  just  feebly  heard.  In  the  second  interspace  the  murmur  practically 
abolishes  the  second  sound,  which  is  clearly  heard  at  the  aortic  area. 

"No  thrill  after  walking  about.  No  evidence  of  congenital  heart 
disease. 

"The  condition  is  most  likely  pulmonary  insufficiency. 
There  is  a  possibility  of  aneurism,  but  firm  pressure  with  the  stethoscope 
far  out  in  the  second  left  interspace  gives  no  sense  of  lifting  and  no  diastolic 
shock.    There  is  no  tracheal  tugging  and  no  diastolic  shock." 
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DIAftNOBIA. 

The  <liftgiiosi)!  of  pulmonary  inaufficiency  is  rarely  made  during;  life. 
iThe  hiatorj'  of  very  severo  pndocarrtilis  or  ovidenr*  of  nffcrtioii  of  several 
valves  or  of  u  k'sion  duling  from  birth  Icattii  to  the  suspicion  of  riKht-sided 
valvular  disease.  It  is  always  difficult  to  excludo  aortic  inHufTiciency  or 
the  prciwiiw  of  th«  two  lei»ions  at  onre.  The  small  size  of  the  pulse, 
the  abeencc  of  \nsible  pulsation  of  the  large  arteries,  the  aniall  pwlse-preft- 
Kure,  the  marked  puliation  fif  the  conus  iirf^riiisu.-'  (both  agidnst  the  chest 
wall  and  as  shown  by  the  fluoroscope) ,  the  retraction  of  the  internpacea 
over  the  ri^cht  ventricle,  the  increase  in  the  horixonlai  diamel«r  of  dulncss 
to  the  risht  and  not  lo  the  left,  and  especially  the  dulness  in  the  second 
left  interspace  furnish  the  basis  for  the  diacnocd.H.  This  i.i  al.io  ronfirmed 
when  thcnr  i.s  pjitii  down  the  right  ann  instead  of  the  left.  On  the  other 
hand,  the  congeuital  heart  lesions — open  durtud  Botaili,  o|>en  wptum 
auriculonim  or  venlriculorum,  etc. — iiro  %-t'rj-  difllicuU  to  exclude,  and  will 
be  dealt  with  in  connection  nnth  con^nital  heart  diseases. 

The  diagnosis  of  functional  pulmonary  iniiuntctency  is  based  upon  the 
prc:cence  of  a  trivninilory  diastolic  murmur  alon^  the  teft  sternal  border 
during  periods  of  pulmonary  stasia,  in  the  abaeuoe  of  other  Kigne  of  aortic 
Lnituflicieacy.  No  doubt  thii*  diagno(«Js  may  sometimes  be  made  correctly 
especially  in  cases  of  mitral  stenosis,  but  it  is  one  of  which  even  (iibeon 
cannot  feel  certain  in  any  individual  case. 

TREATMENT.  , 

Treatment  is  the  usual  procedure  for  cardiac  overstrain  of  any  sort, — 
ruut,  light  diet,  pur^cation.  end  <ligitalis.  Venesection,  by  relieving  the 
distention  of  the  right  auricle  and  ventricle,  is  particulariy  useful,  and,  as 
stated  by  .\Ie\ander  Morison,  yields  remarkably  good  rcsuUs  in  thi.i 
condition. 

The  main  hope,  however,  lies  in  brining  about  the  hypertrophy 
of  the  right  ventricle  and  in  prcwTving  the  balam-e  between  the  strength 
of  the  right  ventricle  and  the  strain  put  upon  it.  Symptomatic  treatment 
of  the  bronrhilin  anil  pulnionnr}'  complications  may  do  niueh  to  relieve 
the  patient. 

Thk  Pro(inosis  is  bad  when  pulmonary  ntenostx  is  present,  but  in  the 
presence  of  n  pure  insufficiency  depentls  greatly  upon  the  condition  of  the 
right  ventricles  and  the  amount  of  cardiac  embarrassment  caused  by  the 
lesion.  As  wvn  from  liarics  c».-<t'i«,  patient.-^!  may  reach  the  age  of 
aeventy-five  in  spite  of  the  lesion.    These  cases  are,  however,  rate. 
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VII. 
TRICUSPID  INSITFICIENCY. 


ORGANIC   ASD   FLrXCTIONAL  TRICUSPID  IS^VFTICIKSCV. 

Tni«i(fici«nfy  of  the  tricuspiil  valve  oecupiea  a  uniqiio  puMtion  aniuug 
the  valvular  k-sions.  In  the  futictioiial  form,  clue  to  dilutatloa  of  the  right 
ventricle,  it  ia  extremely  common,  and  indeed  probably  oecurs  at  some 
stage  in  cver^-  dying  or  failing  heart.  In  the  urgunie  form,  on  the  other 
hand,  it  is  rare,  occurring  only  IG  times  in  1781  cases  of  valvular  disease  at 
the  John!4  Hopkins  Hospital  (0.S5  fxr  ct-nt.)  and  in  lc«$  than  0.7  per  cent. 
of  Ciillcspie's  cases  at  Edinburgh, 

The  organic  forms  occur  more  frequently  in  severe  or  malignant  endo- 
carditis, as  is  indieaWnl  by  the  fact  that  in  none  of  the  Johns  Ilopkirut 
CM.te^  waa  it  the  only  valve  alTceted,  mitral  stenooia  being  present  in  10, 
aortic  insufficiency  in  7  of  the  ca^cs.  Three  vaivea.  the  aortic,  mitral,  and 
iricuspid,  were  involved  in  7  of  these  cases,  the  pulnionaiy  orifice  once. 
Although  !*ftvere  rheumulie  fever  is  perhaps  the  mo.-«t  fretiuent  euusv, 
streptococcus  and  gonococcus  infections  are  relatively  common  etiological 
factors  (.■•ce  Chapter  I),  more  so  than  in  the  mililer  valvular  affeetionit. 
Oeea.aionally  it  occurs  as  a  congenital  lesion,  the  remilt  of  endocarditis 
during  fetal  life. 

Anatomically  the  lesions  of  the  tricuspid  valve  exactly  resemble  those 
of  the  uiitral,  with  which  they  are  so  freiguently  a.<»oci&ted.  being  due  to 
vegetations,  thickenings,  ulcerations,  hemorrhages,  and  oeeiisionally  tumora 
or  mulformationa  upon  the  valves. 

Functional  Tricuspid  Insufficiency. — Our  knowledge  of  functional  tri- 
cuspid insufficiency  dates  from  the  remarkable  anatomical  and  physiolog- 
ical studies  of  T.  W.  King  in  1}>37. 

King  »tat«d  dial  ''  tlie  righi  ventricle  b  liable  to  dilatation  and  that  the  dllatallon 
deratiKw  its  vnlvtw. 

"Tlie  iMt  proportion  i*  ihim  explained.  The  cavity  in  formed  by  the  nolid  wptum 
of  tbn  heart  Tor  its  inner  wall,  and  by  a  thinner,  bi/otv  exiviisive  and  ylel<^ng  layer  of  niu«de 
(or  it«  outC'T  or  riftht  wuil;  whilst  cnch  a(  th«M!  walls  nlTurils  (iciiDtB  of  nltacbincut  to  the 
curils  (if  the  valvcd.  .  -  .  Iti  (he  projtirm  of  pmt-mortcin  rx:i:iiinnli(ii>ii,  1  have  found  in 
henrtu  thun  diktrd,  or  only  icreally  distended  by  the  finnl  coiijK^tiun.  lliut  ii|ioij  injecting 
llie  ventricle  by  the  pulmiMiary  arterj-  llie  tricii»|)i(i  curtnitm  when  utrctchinl  out  «xtp  luidcf 
dJI  circuiiiBtHncci"  n  srcnt  de*l  loo  small  ti>  clow  the  o|icniii(t,  ....  nri'l  it  appcnre  from 
Ciiirfiil  cjcuiiiinutiun  that  lliu  iiiiiteil  urvaa  of  these  vtilvulur  purliuiis  are  scurcely  inurv  lliaii 

ei|iru]  lo  the  mean  extent  of  the  oval  i>[wiiing I  hnve  nbown  tluit   ii|Hin   iiijectioK 

tluiiU  iiitt)  tbe  ventricles  by  their  reiipeclive  anerim  (the  seniiluTiur  valves  de«1roy«<l)  ih« 
led  or  bicuHpid  \a\ve  (liuinui  heart)  una  alwayx  seen  to  cIok  completely  aiid  linniy.  the 
curtain*  htiag  w>  «xtciutve  an  to  fold  together  in  the  form  iif  a  cone  or  wodjte  vithin  the 
ventricte,  wliilai  the  iricucpid  valve  «a»  constantly  found  in  its  ordinary  state  incapable 
of  preventing  a  conBi<lentile  rrlhis.  With  evvry  attempt  to  induce  an  jtccumte  cloaure 
of  lUa  valve,  its  scnaty  and  divided  curtains  united  Inipertectly  or 
•earccly  mat,  aod  wor«  only  sufficient  at  tbe  beat  to  form  a  plane 
306 
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FlO.  23U- —  Jlivouliinfuf  mucirtnjLlU«4ri  >iipi*r- 
tio—d  upon  iliai  of  A  iJiUtfi]  hMI,  •Ii^tMrtfl  ilie 
isteminnilof  ihrtriouipiilutiGw.   NomuJ  linirt 

tilo^k.  th-  clinnitft'T  ijf  llm  (irifii^M  jii  hIuih  Hid 


oqual   tg    the    area    of    the    opeaing No    poailioii    in  or  uul 

of   water,    no   decree  of    it«:iil1*n««ii    or    lotef..   n<i    atatn    in   nnywiac 

Dalurul    to    the    organ    lliat    I    was    able   to  induce,   would    prpv^nt 

n    conaide  ruble    riband- 1  ike    it  ream    i>[    regurgitation    be  I  wee  n    the 

ill-a|ii<OH«d  edges  »(  lUn  valve... 

Tbc  only  ixMiible  iiieaiia  u[  obliiinlii):  u  nice. 

though  XivsM,  ndjiut.inent   of   the    tricuspid 

curiaiim  wu«  to  com|>re)«  the  venlriclp,  niid 

bj-  the  sanm  niiraiis  to  louMi  the  exieiil  of 

the  valviilnr  npfrtunt.    ...     I   hn\'e   faiev 

had  uii  u|)|x>r1  unity  of  nporimentins  on  Ihr 

hwnnn    lira  ft    ut    the    eariiesl    period    Ihiil 

fimprinly  roiild   ndmit   of.     111    oiie   of   the 

eaaes  (of  uihieh  I  liave  not  hitherto  ft>okeri). 

after  iierfonning  tbc  cxperiiueni  uiid  rliciiiiiK 

rraultji   similar   t.o   ihooe   relulcd.   the  limrt 

waa  oet  aaide.  with  the  ex|>eciu1lon  Itini  ita 

tonicity   would    (tnuhially    eunt  ract    the 

ventnclcn  anil   fln>hy  pitlnr*.  nrhich   accord- 

inKl.V  u(XUTn>d.     The  first  trial  of  thin  heart 

wtw  made  with  wnrui  wali^r.  niid   the   fliiid 

V!a»   thrown   JI1   al    HrHt  genib*  ''""'  after- 

«'ard«  pivttr  foreibly;  bu<  the  rvmi^ilation 

nl  thin  time  w»  always  coDiidenilile.    >Nun 

upon  repeating  thiiS  ciiierinicnt  on  the  name 

be«rt  wlien  eontmeted  alter  the  taiiee  of  a  few  huuiv.  tiic  tricuspid  valve  wus  still  found 

to  be  much  lent  incomplete;  kIUI  in  lUis  eiue  Ihrre  •kok  mnnc  reBuenI  ilrrain.     In  the 

second  cane,  hovever,  under  preciiwly  wmilar  circunictanee*.    I  obtained  al  least  sui 

almotit  jwrfect  valvular  aeijon." 

Kiiij5  uIho  coiifimiotl  these  obsi-rvalions  by  cxttiKicd  expprimenta 
upon  ihc  hrartt)  of  a  givat  variety  of  niamniaU  ami  birds  lUirinR  iifi-  a-s  well 
as  after  death.  His  cxjK'rinicnt.s  wtrre  tepcaietl  iiml  ^iib^luiitiaK-d  by  G,  A. 
Oib&oo  in  ISSO,  who  showed  that  inerely  cairoviing  tlio  oritiR«t  by 
constrirting  them  with  n  cord  waa  .luffieient  to  prevent  the  reJlux.  Fran- 
cois-Frnnck  in  ISS'2  was  able  to  demoiistralc  the  production  of  tricuspid 
insuffieiency  iti  the  living:  animal  tinder  conditions  whirh  led  to  enrtliac 
dilatation,  and  to  denionstratv  it;<  di:«appearaiioe  under  digitalis.  The 
frequeney  with  which  such  functional  insufficiencies  occur  in  heart  failtire 
during  life  wa«  shown  by  Friedreich,  Muhot,  Kiegel,  Miickenxie,  Hirsch- 
fclder,  and  a  host  of  other  writ^era.  In  hearts  which  have  been  dilated 
for  «  long  period  there  !.■«  a  cont«l(Ierable  mnrtchiiig  of  the  valvular  orifice, 
as  was  already  noted  hy  King.  This  has  lately  been  verj*  clearlj-  showni 
by  Keith's  figures  of  the  hearts  of  Mackenzie's  patients,  in  which  the 
stretching  was  so  great  that  the  usual  narrowing  at  the  nuriculovcntricular 
opening  had  eonipletely  disappeared  (Fig.  226). 


PATH(ILOaiC.\L   PHtSIOLOGV. 

Aa  Roeenbuch  iius  shown,  tlie  production  of  tricuspid  insufficiency 
has  in  itaelf  littl«  effect  upon  the  systemic  circulation.  Blood-pre.^sui* 
in  the  arteries  remains  tinehanged,  and  there  is  no  characleristic  change 
in  the  pulse.  In  the  pultnonary  circulation  there  may  be  a  slight  fall  of 
pressure  aa  a  result  of  the  regurgitation.  On  the  other  hand,  thiei  may  be 
comix-nsated  by  a  slight  increase  in  the  systolic  output  of  the  right  ventricle 
and  no  change  may  occur. 


DISEASES   OF  THE   HEART   AND    AORTA. 


The  principnl  cffvot  of  tricuHpid  refturf;!  t  a  t  ion  is 
exerted  upon  the  circulation  in  the  cywlemic  veins. 
The  blood  thrown  back  into  ihvni  »t  rurh  jtyslole  cauHei)  the  presHure  to 
rise,  so  that  in  sucii  ca«!s  the  pres-ure  may  reach  tm  hi^h  as  26  cm.  H,0 
(20  mm.  H^)  (Hooker  and  Eywtor).  Thp  »tnMs  thus  occurring  also  afTechi 
the  peripheral  circulation  of  the  Umbs  and  body,  Riving  ri»e  to  cedema  (md 
a8cit«»;  slasie  in  Ihe  kidncyei  caiiwin^  diminished  I'xrrclion  of  a  concen- 
trated urine  rich  in  albumen  and  ciuits.  also  stasia  in  the  medulla  oblnnxata 
where  the  accumulation  of  t'O,  cau^eo  a  general  rellex  v»»uconstriction. 
The  Kcondnrj'  efTvcl  of  ttiiH  vasovunntriction  is  rise  of  general  blood-prea- 
aure,  further  increase  of  the  work  of  the  heart,  and  inrreajwd  heart  failure — 
the  vicioua  cirele  of  aaphyxia  (.ice  page  27). 
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Venous  I*ulsc  in  Trkuspid  Insufficiency. — In  contrast  to  the  normal 
(negative,  prwystuHi-,  diivlnHi-,  "<loublc")  venoun  pulae,  the  typical  pulHa- 
tion  in.  tricuspid  insufficiency  i«synchronou)>  with  and  of  the  Hamo  frctjueney 
as  venlrimjlar  «y.itole  (single  venous  pulse)  (Friedreich,  itiegel,  Mackenzie, 
Hirschfclder).  Since  (hcrt^  is  a  free  cummunicalion  Wlwccn  auricle  and 
ventricle,  the  jiiKu'ar  pulse-wave  (Fig.  22S)  closely  resem- 
bles the  curve  of  intraventricular  preaaurc,  with  ita 
up-atroke  and  plateau  during  systole  and  its  full  (luring  diastole.  In  the 
advanced  st.agej<  the  wave  (a)  due  to  auricular  systole  is  absent,  since  the 
auridc-H  arc  paralyzed  (Mackenaic). 

Mackenxie  states,  however,  that,  contrar>'  to  prcconceivetl  notions, 
all  caaea  with  tricuspid  insu fljciency  do  not  iiecestarily  chow  a  positive 
venous  pul»c,  and  in  a  number  of  his  cases  which  at  autopsy  showed  both 
otgonic  and  functional  insufficiencies  the  potdtive  venous  pulse  waa  abaent. 
Mftckenzie  finds  in  these  cases  that  the  up-strokc  of  the  wave  (r).  which  ia 
due  to  stagnation  in  the  ventricle,  begins  earlier  than  usual.  As  the  leaioD 
increases,  this  wave  (rcllu^)  begins  sooner  and  sooner  after  the  beginning 
(rf  systole,  until  finaiiy  it  takes  up  the  entire  systolic  period,  and  the  poai- 
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live  or  ventricular  type  U  aasuroed.  These  o1)c)ervati(inH  have  been  con- 
firmod  in  man  by  tlibnon  and  .Sowjill.  imd  in  animnU  with  Iricu.-spid  lesions 
by  J.  Ilihl,  who  fui;nd  that  as  loun  as  the  repirgilatiou  was  sli|i)il  lh« 
Kurii-uJar  type  of  vcnoux  puW  ijersijttcd.  bul  when  it  b<M-Hmc-  severe  this 
Rave  way  to  the  ventricular  type.  As  Sewall  states.  "  among  pRticntt  prv- 
nenting  ihoniiwlvCB  for  f?c  ami  nation  on  account  of  «  wide  rftn);e  of  func- 
tional disorders,  I  have  been 
struck  with  the  unifnrniity 
with  which  evidences  of  cardlnc 
insufficiency  could  lie  disiin- 
guishcd,  buu«cd  upon  tlie  naturE; 
of  the  symptoms  and  the  char- 
acter (if  the  venous  pul«;  .  .  . 
The  V  wave  has  a  <louble  crest; 
or  rather,  the  wave  i;  which 
Iwgiiis  ju«t  at  the  moment  of 
closure  of  the  aortic  valves,  as 
determined  by  the  dicrotic 
notch  in  the  lower  tracing.  i» 
ininie<iiat#ly  preceded  by  a  wave 
which  Is  completed  during  the 
last  moments  of  ventricular 
outflow. "  He  bclievcB  that 
ttiia  last-mentioned  wave  (the 
(  wiive  of  Bard)  is  produced  by 
a  slight  regurgitation  due  to 
weakness  of  ihc  pupillary  mus- 
cles, and  is  indicative  of  such 

regurgitation,  but  he  doe*  not  take  into  account  the  fact  that  it  may 
be  present  without  any  other  signs  of  tricuspid  insufficiency.  On  the  other 
baud,  as  shown  by  Theopold,  Hewlett,  and  utht-r.s  (pagi-  75),  the  {w.'uttve 
venous  pul«e  may  be  present  without  any  togurgttation  at  the  tricuspid. 


I  SEC, 


t'nt.  TM.—Vtno'u  pulfc  of  palirnU  with  triruipid 
iiiiulCiiciicy  ((Hoitive  v«iui»  i>ul>r).  JI.'C,  p<il«Uon 
9T«r  UvB  iuiular  win;  BRACH..  pn\t»f  in  thr  tirttcLiKl 
■UUry:  r,  mtjdntiit  of  on-rt  nf  tUt  palat-w^w  in  ibH 
toroOd  ■rury.  The  inane  ihnv*  vi  vliiviiiinii  ihroogb 
dul  jo^HjuU,  KriUi  ■  vrry  ■liftlil  il#iin«*itrii  4  p«rlupa  tlua  la 
flins)  iniin«IUId]r  fullnn'inc  <h>  iipKrokc.  1'ba  cun* 
oorrafpoodfl  ■ImOHl  uully  lo  tht  curv*  tfl  pnwmv  \n 
(lie  riitit  vcdltido. 


I'lO.  TM. —  \'mou>  pulwflf  aniiihrf  paiirflt.  VJO.  nichl  jiiRiilir  piil-r;  ACS.  li-tl  «n:rttil  «rlcry. 
Till  ■low  >laniliii  upitnike  indinu*  ■  ilichlJ)-  Ich  onallni  iraX  ibnn  in  ilio  prtntliiii  (uc,  Tfaorf  l>  ni> 
Bing.  umI  liauiw  nu  niidiTMoUo  dciiraaioa. 


Syuptous. 


The  condition  of  patients  with  tricuspid  insufficiency  well  illustrates, 
the  fact  that  this  is  one  lesion  which  is  not  often  compensate<i,  tltongh  com- 
pcntiniion  can  take  place  through  incroa-^i^d  jiiiction-pinup  nction  of  the 
right  ventricle.    They  are  usually  markedly  dyspnroic  or  orthopnoeic,  weak 
and  readily  exhaust«d  by  the  slightest  effort,  often  ilrowsy  and  somnolent. 


DISE.\SES  OF  THE  HEART  AND   AORTA. 

Palpitation  iituy  tw  cxtrtme.  One  of  ttw  curly  symptoms  is  pain  in  the 
region  of  the  liver,  fmin  ihe  sireldiing  of  the  eapsule.  This  in  ofi<rii  «i'com- 
])iinte<l  by  .-slight  jaiiiuiiw;  nii<i  the  tipiH-JirjuuT  of  hii  ictt-roid  hue  i»  one  of 
the  unfavorahic  sipis  in  tricuspid  insufficiency,  since  it  marka  an  iitlenne 
hepatic  «asi.'«.  (;a!*trir  dismrliances,  loss  of  ftpjwtile,  and  indigcDtion  are 
the  rule  and  voniiliug  ia  frequent. 


PRVSICAL  SXAUINATIOK. 

The  patienta  are  usually  quite  pole  and  ileeply  cyftnotie.  niicn 
fK>c«n(Iar\'  ronai  clmnpy  have  nci  in,  (he  face  may  be  puffy.  Emaciation 
and  slight  iamu!ii-e.  the  result  of  catarrhal  cholansitis  from  Btariis  in  the 
portal  svaleni,  aif  among  the  most  .suiigf^iive  niftn?'  thai  tell  the  oastt  of 
tricuspitl  iiisulficiency.  Tlic  veins  are  full  and  show  well-marked  pulsation, 
systolic  in  lime  anil  synchronous  with  the  carotid  piiW.  There  U  often 
(I'dcniH  of  the  extifmiiips.  genitalia,  and  back,  and  large  ecchymoses  are 
not  uncommon.  Ascit<-s  and  ri^ht-sided  hydrothorax  are  wen  in  the  last 
>^tiigcj?  of  aliuosteverj'  ctti^.  Examination  of  the  eye-grounds  usually  shows 
distention  of  the  retinal  veins  (Black).  The  uiine  is  usually  scant  and 
rancentnitvd,  and  contain;*  a  lar^w  amount  of  aihumen  and  casiji  in  large 
numbeis. 

Heart. — The  prerordium  often  hulKCs.  and  the  very  vi^>rou»  beating 
of  the  hyiJertrophicd  right  ventricle  is  K-cn  in  the  retraction  of  the  intrr- 
spacea  between  ttie  parasternal  line  and  sternal  marj^in.  In  the  epij^astrium 
and  over  th<'  liver  a  sy-itol  c  pul.'^ation  in  seen  and  fell,  Percu.'<»ion 
show.'ia  marked  extension  of  the  cardiac  dulnes.s  to  the  riRht  of  the  sternum, 
due  to  dilatation  of  the  right  ventricle.  It  often  ix-arhes  .j-ti  cm.  from  the 
midline,  but  the  cardiohopatic  angle  remains  acute.  There  may  lie  or  may 
not  be  exten.-tion  of  dulne«s  to  the  left  mammillani'  line.  dej)endenl  upon 
the  presence  of  n-eakness  of  the  left  ventricle.  The  characteristic  modifi- 
cation of  the  heart  sounds  is  the  pivsence  of  a  s  y  a  t  o  1  i  c  murmur 
which  is  over  and  near  the  lower  third  of  the  ifternum,  hut  may  also  be 
heard  over  the  greater  part  of  the  heart,  over  the  ensjform  cartilage,  and  in 
the  epigastrium,  ft  is  loudest  in  the  fourth  ami  fifth  right  int«r8)>anCA, 
between  the  parasternal  and  the  midline.  Occa&ionally.as'nCaeG  J.  D.,this 
murmur  cannot  Ix-  heard  when  the  patient  is  lyinj;  on  his  back  or  even 
standing,  hut  can  Ix-  elicited  by  causing  liim  to  bend  fon^ard  to  an  angle 
of  -15*.  Thi.-*  does  not  increase  the  accidental  murmur  which  U  often  heard 
over  the  entirv  right  >-eutricle,  nor  docH  it  uuginenl  cardiopiilmonarj-  mur- 
murs over  this  area. 

The  murmur  is  often  accomponieii  by  a  systolic  thrill  over  the  lower 
Bternum  and  neighboring  portions  of  the  chest  wall.  The  distribution  to 
the  right  of  and  l>ehind  the  sternum  correspomls  to  the  wall  of  the  right 
auricle,  the  chamlx^r  into  which  the  regurgit^ani  ntream  is  rondurted  (aee 
Figs.  2;J0  and  231).  The  area  to  the  left  of  the  sternum  over  which  the 
munnur  is  loudly  heard  corresponds  to  Ihe  wall  of  the  right  vefltriclo.  As 
in  mitral  insufficiency,  it  is  difhcult  to  explain  the  loud  transmission  of  this 
murmur  in  a  direction  opposite  to  that  of  the  leakage,  but  it  seems  possible 
that  Ihe  vibrations  of  the  vah-e  may  bo  communicated  to  the  ventricular 
wall  along  Ihe  tense  chordic  tendinee.    The  murmur  is  rareh'  transmitted 
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as  far  aa  the  pulmonary  arra,  though  a  systolic  murmur  of  different  orifcin 
'  (ucciitcntal  muntiur)  is  oft«ii  heard  in  the  luttcr  nrea  in  catj^t'  with  tricu);ptii 
insuffirienry  an  well  aw  in  other*.  The  tricuMpiil  murmur  U,  ii--«  a  rule,  not 
lruni*mitU:<]  lo  the  apex.  MohI  frequently  in  lUlatcd  hearts  there  us  also  a 
functional  mitral  initutTirieney 
(■oexi«itin][,  and  It  is  this  whirli 
pivea  rise  to  a  systolie  murmur 
at  the  &\v\  and  in  the  a\illa.  hut 
this  la  usually  le^  auperhetal 
iJian  the  trieu*pi<l  murmur  and 
it  can  usually  be  difTercutiated 
from  the  latter.  Moreover,  there 
U,  between  the  two  areas  at 
which  each  murmur  haa  ita 
maximum,  a  zone,  correspond- 
ing to  the  interventricular  sep- 
tum, at  which  l>uth  murmurs 
diminish  in  intensity. 

As  Hering  and  others  have 
shown,  a  systolic  murmur  is 
not  heard  in  all  eases  of  tricus- 
pid insulTu'iency.  especially  in 
those  in  whidi  the  heart  is  too 
weak  to  pve  rise  to  a  loud 
sound  or  in  which  the  aperture 

of  leakagi'  U  too  loud  lo  produce  one  (lar^  leaks] .  Sometimes  the  murmur 
has  a  musical  character.  Occasionally,  an  in  Case  W  H.,  in  which  the  pres- 
eiici;  of  tricuspid  insulficiency  was  demonstrated  conclusively  by  venoua 
and  Uvcr  tracings  during  life  and  by  autopsy,  ijcculiar  diastolic  murmurs 

are  heard  over  the  right  v'cntricle. 
e.-*periftlly  alonju;  the  led.  sternal  mar- 
gin. They  arc  somcliniej*  blowing  and 
someTimes  rumbtinp;  (mid-diastolic  in 
character),  and  may  ]>crhui>i*  W  caused 
by  functional  insufficiency  of  the  pul- 
monic valves  due  to  the  dilatation  of 
the  right  ventricle. 

Organic  murmurs  are  frei|uently 
rough,  while  thodo  due  to  functional 
insufficiency  are  usually  sofi  and  blow- 
ing, and  sometimes  barely  audible. 
Herinj;  states,  as  the  result  of  pro- 
longed experimental  investigation, 
that  functional  insufficiency  which  gives  rise  to  distinct  murmurs  is 
tisually  of  slight  grade,  but  when  tl>e  orifice  is  much  ililnted  an<!  the  leak 
is  a  large  one  no  murmur  is  heard.  This  ajihony  of  the  valves  con-e- 
eponds  to  the  conthtion  described  on  pagi?  110. 

Kxcepl  for  the  aceumpanying  murmur  which  often  replaces  the  Hrvt 
sound,  the  cardiac  sounds  are  not  greatly  modified.     The  soumU  at  the 
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triaiupvl  iiuulUdHir)', 


402 


DISEASES  OF  THE   HEART   AND   AORTA. 


bftse  are  very  considerably  dependent  upon  ihe  pulmonary  and  aortic  pr 
surea  and  on  tlie  ile^ipc-  of  ftrt*riw<;lero«B.  and  hence  their  relativt-  loudness' 
varifts  coii.siiifrnbly. 

Pulse.— The  radial  piilsi*  in  tricuspid  tiisuflicioQcy  Is  usually  timall  and 
weak  and  often  irregular.  The  arrhythmia  umially  a^itfuniex  the  character 
ot  pt-rmancnt  absolute  irrepularity  (pul.suM  irregularis  perpetuui))  (.-i*^'  page 
75)  and  Lh  acoompanivd  by  paralysis  of  the  aurirles. 

Blood-pressure.— The  Wooil-pressuii-  i!<  usually  norma)  or  a  little  below 
nomisJ:  but  there  are  no  t-haract«ristic  fcalurea,  and  secondary  rtnw*  of 
blood-pressun?  from  medullar)'  asphyxia  are  romnioii. 

Till-  liver  is  usually  erdarged  and  may  extend  far  below  the  eontol 
margin  or  even>belaw  (he  umbilicus.  It  is  usually  hard  and  it«edge  smooth, 
and  ofltu  ahown  a  distinct  systolic  puUatiun  (Fig.  232). 
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Pm,  3S2. — TVirinei  nf  hvvr  piiWli'm,  I.  8v«Ui1ie  pulntion  if  th«  liver  in  triFuipiil  iiu<tiniri^>«y. 
/.J1'.  InrJriK  from  Ili«  1t\'«r.  SKACfl.  tr^^iat  tti'm  (liv  brtohioJ  trKry.  fr,  pui*r-«ii>'r-lEj  llip  brftchUkl  Br- 
ief)':  f  ukIiI  1i41~'  ihfir  (J'tift!  niKiii^fB^iiY.  Tttr  ii(]*m>kmf  Ihit  ariviw  ijiiltoEf*  «  prrrtitirifiii.  11ifiil<ntiiHlt>ks 
A  r*lrm<liniir  [L  Sj^aolm  rvmoUcui  uv«r  Uif  Uydt  fruui  a  auv  ni  luaikai  fiJlwrtrupli}'  uf  Ui#  nilit  h^wt. 
CdH.  tTMlna  (rem  Uie  nniud  *iwrf. 

.Ascites  and  oedema  of  varying  gradoK  may  he  but  are  not 
always  present,  dependent  upon  the  patient's  condition.  ''  Broken  com- 
pensation" does  not   always  indicate  "tricuspid   insufficiency,"   nor  net 

CASES  OF  TRICUSPID  INSUFFH'IEKCY. 

Mtucuisitis  wits  'I'nicVKriD  IxHurnoKxcT  Axn  i>roiiablt  almo  ruLHOXAnr 

InsvrnciKScv. 

W.  11,,  CEilnml  ilrivcr,  nftpil  4ft.  (irsi  odmitlnl  to  the  Johni  HopkJna  lIiMpJUil  on  May 
12^  1896.  complslninK  nf  swellinic  of  the  fuel  and  HhoriHce*  of  bivath.  He 
hwl  ulvrnyii  bcvu  liiMilttiy  cxcvjit  for  nicuiileii  mid  vhirken-|xix  in  cIuMIiikkI  aiid  iimlaria  ia 
1861.    Cli>norrhn>ji  stl  .13  but  itn  itim.    Drinka  oiul  anoku  in  niodcmlion. 

I'rveriil  illiiew  bennu  ilurliiii;  tlie  past  winter,  wich  K*^u^lb'  <icv«li>|<irie  ithortneM 
of  bmith,  miipciully  on  fxt-rlioii.  .After  micli  HTliickx  tlic  cxlRDiilins  would  snvll  Toiy 
niuch.     A  few  day>  brforr  .iilnii«i<in  luii  liwti<^|p  atoo  benaii  to  cwril. 

Un  exaniiiuilJuii  b>  Dr.  7tiuyi-r  al  iIuh  linn.-  lie  wiu  finuid  to  be  a  ucll-fomie<l  Colored 
num.  tnueou*  mtuubnum  of  ftnoil  color,  t.uiiioi  clcnr  rxrcpt  (or  nioini  rAIni  over  ibe  right 
fronl.  The  apex  no*  tbcn  in  the  aixih  tntcr«iisce  •!  i.h«  ma  rn  mi  I  lary 
line.  Thr  Rrxl  auuntl  wiui  feeble,  btit  no  munnun  u-erc  htanl.  Tlif  ii>uJonii^fi  mis  full; 
livtrr  nnil  ■plci'n  not  pnljuibtR.  Slight  ordrmn  of  ihr  pxirnnicioH.  The  iixlcmn  di»- 
apfieareit  under  ml  nnd  dlffitalia.  The  t<att«>it  tnlned  in  Hreiieib  ami  v/tts  •iix'hartK'l  tn 
Ibm:  week*.  He  n^tumed  ufpiin  three  yarn  Inlvr.  with  BliiuUr  tytiiploina,  uivl  ofpiin 
roaiiu  a  mind  rMorrry.  On  Uiia  admiadan  tha  livpr  wa*  felt  hy  Dr-  MrTra*. 
He  wax  tmiiei)  in  (he  hiwpital  repeatedly  during  Ihe  next  few  yearv,  alwayii  iimeuUtic 
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ntmui  ibe  «aiue  clinical  picture.  On  Dec.  Q.  1903,  the  apex  wan  I4.&cm.  to  the 
Irft  i)f  thc!  midlimv  and  l>r.  I'luij'er  noln)  that  ihe  Hutnds  nvrc  clcnr  in  the  tricuKinil  arrs. 
Tlietv  WHS,  however,  a  nod  (Haatolic  luiil  n  ninibliniE  presyit  to!  ic  murmur 
hoiirt]  ovpr  llie  ticart  between  llie  left  puru«t«rna]  line  ami  the  slvrunl  iiutt]^  (|iuUiianary 
tneiifliciciii^y).  Wlirii  he  l)ntl  cniiie  uniinr  Ibn  writcr'a  care  in  July.  IQOI,  during  a  Mmilar 
•ttock  of  cunliac  failure.  thi>>  itioaiollc  nmrmur,  and  ind««M)  all  ijie  other  ni  u  r  m  u  r  a  , 
had  dionppcurei),  the  hMkrt  Mnindu  were  very  fmlile  und  the  lieurt  utition 
irregular.  .\s  his  condiiinn  ini]>rovi><t  uniler  trr.iUiicnl,  the  former  murmur 
reappeared  uikI  iiicreiused  to  al>uul  the 
pre^ioiiH  Intctuity,  IhouKii  heard  only  nith  the 
laqi^r  bejilti.  DurinK  the  iicxi  adniiiwion  a  few 
monllw  lulcr  llie  rumble  wbh  defuiitely  mid-dias- 
tolic  iiii'l  vrry  roildli. 

Blmnt-priviijiin-  during  lhe#c  iMlini«f>ionH 
ranRcil  fnmi  I'M  to  160  uiin.  llg. 

Ik'  K!\n  n'A'tmill<^il  for  ihe  laal  lime  ii> 
Octolirr.  IW.i.  ihr  hiuiuLs  U-Iiik;  alHiul  us  before. 
the  leiileina  Mimcwhut  Ktentei.  There  ira*  wvrro 
ri  t;h  t -sided  h  y  d  r  o  t  ho  r  a  x  .  VenQiiK 
traciii|Ci>  nbowed  b  jMnitive  veuuua  ptUae  of 
the     ventricular      type,     and     there      wiw 

■yatolic  pulsation  of  the  1  i  v  e  r  (t  ri  e  U  apid  iuxuf  f  icicncy)  (Hg.  233). 
liie  blooil-pivaiure  during  thin  DdtniHion  van  111)  mm.,  but  rove  tu  130 
mm.   on   the   day   lieforo  death. 

Autopsy  showetl  dilatation  of  the  right  >urielc  and  vontrlclv, 
Uilalulion  of  I  he  pulmonary  artery,  marke<l  xcleroHin  of  tlie  cor- 
onary arlerieH,  very  mnrke'l  chronic  libroiia  ui  y  oc  a  rd  J  t  in  (cnrdiiHclcmuii), 
and  relative  tricuspid  iiuu  ff  ieieiicv  .  Tlirre  hhii  marked  ennliac  hypet^ 
Irophy,  the  hc-nrl  wciRhlnit  IS2CI  Gin.  Then;  u-en-  nl*o  clironic  pUMive  cungOHtion  of  the 
riwern.  cirrhtnia  of  (lip  liver,  clirouic  interstitial  ntiihrili.-,  cbrciiiic  tibroi»  pleiiriiiy.  and 
aeute  ica^tritia.  There  v.'ere  no  %-alvulsr  IrKloni-  und  l.bem  was  no  irieuspiil  steiiu- 
■i*  to  account  for  the  uiiddiiwtotic  ruinlile.  It  i«  iiuit^  probable  (liut  there  wiu  during  life 
S  functional  pulmouary  insufficiency. 


<■(    pcusnl   W.   M.     Car.,  nuiniil   uUrikl 
pull*;  I,  iii'--i  ni  .  ■iiihtniu  ryaUAie. 


CiOE  or  MrrnAi.  akd  TwctapiD  IxurcpiaKxcy. 

J.  P.,  imlntet.  njced  00,  eume  to  Johnt.  Hopkiiw  DiapeuMkry  complaininK  of  HneJI- 
injt  of  the  hmlM.  He  hn»  always  been  honlthy  except  fur  inflaai  ma  t  ury  rheu- 
matism olt  and  on  during  the  last  twenty  yesni.  Denits  vcneren]  diaejue.  Hiw  not 
norked  diirinR  Ihc  pajil  twenty  yenm. 

He  bait  had  tiwelUnK  of  the  feet  and  te^H  after  exerliuii  during  the  |mst  four  ye«ni. 
some  Bhortnew  of  brrath.  but  cun  always  sleep  without  a  pillow.  Hik  \tg» 
and   penis  hav*   lioen   cwollen   for   the   {»u>l    month. 

Tlie  patient  i»  n  well-nourinhe'l  nmn,  iuiikiuK;  much  jxiun^er  Ihuti  he  ncutully  in. 
Hi*  color  i«  a  trifle  iui!low  but  not  icteroid.  I'upils  c<iuol.  .No  Rlniidular  enlarRenient. 
No  !*ad  line  on  the  nunia.  in  »pilp  of  hi»  occujintion.  The  che^il  i>  clear  ovi  jiercuMloB 
and  auietillulion  except  for  a  few  wheeuiijE  r<ilee  at  the  buMw. 

The  heart  Is  marki-dly  enluiged.  dulnrss  rxtendintt  to  the  anterior  ax- 
illary line  in  the  fifth  left  Intrnipace,  above  to  the  middle  of  the  iie<^ond  left  Jnlet«pMV 
and  A  cm.  to  the  riichl  of  the  luidline.  .\t  llie  apex  the  lirst  suunil  ir 
rvplaced  by  a  bloniuR  systolic  mnmiur  licanl  disiinplly  tliroutchout  the  ratifr 
left  axilla,  lliiM  ilitnininhoi  in  Inlenxlly  to  the  rijthl  i)f  the  niainrnilliiry  line.     When  1  hr 

tialient  i«  ataniliug  and  bendiuK  forward  at  an  angle  of  ih".  m  loud 
iluoiui;  «yatnlie  murmur  of  dilTen>nt  ehntaetcr  is  heani  over  the  mtire  tri- 
cuspid area,  but  this  i*  not  evident  in  any  other  poHltiou  In  the  t>ulmonie  area 
■here  U  a  loud  hlnwiu);  niaiuiystolic  murniur,  uIhi  henrd  in  the  H«ond  ri^tlit  inictspnce, 
but  not  traiuimilted  to  the  carotid  nrienea.  The  heart'*  action  In  unmewhat  irrr^ilar; 
thr  jusulnr  veins  are  distended  hut  do  not  pultinte:  the  venous  premure,  an  »hown 
by  Oaerlner's  method,  is  high.  {The  veius  of  the  buck  of  tJie  hand  and  wrkt 
do  itot  empty  until  the  hand  is  about  20  cm.  above  the  level  of  tbe  heart.) 
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DISEASES  OP  THE  HEART  AND  AORTA. 


The  lirnr  )■  not  pnlpnlilc.  Tlinn  i*  little  if  any  fluid  in  the  alxlamin*!  c&vity,  Tlio 
Mtolum  anil  [<eni«  ar«  niarkiNlly  wdeniatoux.  an  ntv  hW  ibc  leg;8  aiid  iIiIicIib. 

The  palieul  entered  tbe  bospitsl,  wberc  be  died  of  iieurt  (nLlurc  a  few  da,yt  later. 

DIAQNOSIS.  ^ 

The  absoluU  diagnoMD  of  tricuspid  insufficiency  depends  upon  the 
presence  of  a  iliinTation  of  the  righl  auricle  (inrreased  (lulness  to  ttiv  riglit), 
a  syatolic  murmur  luuti(.>st  at  and  about  the  base  of  tbe  stenium,  a  pofutive 
venouB  pulae  of  the  ventricular  type,  and  an  enlarged  liver  with  systolic 
pulsaliuu. 

.\h  baa  l)e«i  seen  ubove,  lh«e  featureii  are  uot  alway*  jirescot.  Hering  hiM  nimmcd 
U)i  tli«  whole  '{tmition  in  tlie  Collowinfc  concluidiMui: 

I.  A  luiKC'  triciiBpiii  insulticiMicy  ai^y  gi^'e  no  mtinnur.  but  sniuU  regnrKitatioiu 
uiriially  give  distinct  (nuraiun. 

i-  A  small  irictu|itil  reKursiiatioii  may  cauM  no  change  Id  the  renous  pulse,  but  a 
large  leukace  ^ves  ri»e  i»  a  puoiiiw  venous  pulse  of  tbe  %-entTicular  type.    Ucocc. 

I.  Ijaud  mumiur+autieular  (praaintolie,  diiwtolic,  iJouhk!,  phy«olo){ical)  vvnoua 
pulse— slJKbt  lneii>ipi<l  rr^irfitation. 

II.  Ni>  munuur'^puxiiii-e  veutrieular  venoun  pulw+vyatolio  pubation  of  liTer— 
MVere  trieuftpid  rcgui^tation.  J 

TREATMEN'T.  I 

Frani;oiB-Franck  showed,  in  iiis  experiments  upon  functional  Iricuiipid 
inautficiency,  that  the  admini.'ttration  of  digitalis  cauiwd  the  signs  of  insuffi- 
ciency to  disappear.  This  is  in  perfect  harmony  with  the  chnical  experience 
that  "broken  <'onipt*ti.-*ation "  (and  tricuspid  insulficicncy)  is  in  general 
the  signal  for  digitalis,  and  the  adminuitration  of  thiK  drug  furnishes  the 
main  tht-nipculic  measure.  Abaolute  rest  is  necessary  for  prolonged  periods; 
but  after  the  tricuspid  insufficiency  has  persisted  for  months  in  spite  of  it, 
it  is  useless  to  reduce  the  patient  to  a  permanently  bedridden  condition 
in  the  hope  of  final  recovery.  It  is  bcttj^r  to  render  his  life  as  pleasant  as 
possible  under  the  conditions,  to  let  him  sit  up  and  move  (juictly  about  the 
house,  go  driving,  or  indulge  in  other  pleasant  diversions  which  do  not 
entail  exercise,  effort,  or  excitement,  it  must  not  be  forgotten  (hat  worr^- 
and  ncrvousncs.-^  bring  on  palpitation  and  cardiac  overstrain  almost  as 
readily  as  does  exercise;  and.  conversely,  mental  diversion  and  chetrrfulncas 
assist  in  re-e.nabli.-'liiiig  ronditioii.-*  f»voral>le  for  cardiac  recovery.  The 
important  feature  in  tins  phase  in  the  management  of  the  ca-w  is  the  avoid- 
ance of  dyspncea.  The  simple  methods  of  counting  between  sl«ps  on  a 
staircase  or  of  taking  for  one's  gait  one  st*p  for  each  inspiration  may  pve 
the  patient  considerable  latitude  for  accomplisliment  without  strain  or 
injury. 

Diet  should  always  be  light,  partly  to  avoid  the  strain  on  the  heart, 
partly  on  account  of  tlie  disordered  dige.'^tion,  gastritis,  and  catarrhal 
jaundice,  which  are  entailed  by  portal  stasis. 

The  bowels  should  lie  kept  open  with  saline  purgatives  and  several 
movements  a  day  should  be  secured. 

In  .ttages  of  acute  heart  failure  when  the  venous  pressure  is  high  and 
the  right  auricle  much  distended,  venesection  should  )>e  resorted 
to  promptly  and  continueil  until  the  right  border  of  The  heart  has  teceded. 
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The  best  results  are  obtained  when  venesection  is  accompanied  by  intra- 
venoua  injection  of  strophanthin  (i  mg.)  (see  page  177)  and  this  followed 
by  free  purgation  and  digitalis. 
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VIII. 
TRICUSPID  STENOSIS. 

OCCURRENCE    AND    ETIOLOGY. 

Stenosis  of  the  tricuspid  orifice  belongs  to  the  rarer  valvular  lemons, 
and  also  to  the  group  which  rarely  occurs  alone.  In  the  24,000  cases  which 
have  been  admitted  to  the  Medical  Service  of  the  Johns  Hopkins  Hospital 
tricuspid  stenosis  has  been  found  in  only  seven  cases,  in  all  of  which  other 
lesions  were  present.  W.  W.  Herrick  has  recently  given  the  following 
statistics  from  1S7  cases  collected  from  the  literature: 

SUHHARY   OF    ReFORTED   CaSES. 

Sex. 

H&le 38 

Female 133 

Sex  not  known 16 

Age. 

10  to  20  years W 

20  to  30  years 59 

30  to  40  yeare 38 

40  to  50  yeara 28 

SO  to  60  yeare 10 

60  to  70  years 6 

Not  known 30 

187 

Prevunu  Huttory. 

Rheumatism 61 

Doubtful  rheumatism  or  chorea 11 

No  rheumatism 33 

Not  known 82 

Auoeiation  of  KaltmJar  Lt»io-n». 

Tricuspid  alone 14 

Tricuspid  and  mitral 102 

Tricuspid  and  aortic 64 

Tricuspid  and  aortic  and  pulmonary 1 

Tricuspid  and  endocardium  of  left  auricle 1 

Tricuspid,  mitral,  and  pulmonary 2 

Total  cases 184 

Cases  showing  adherent  pericardium 12 

In  Leudet'e  scries  rheumatism  was  an  etiological  factor  in  over  50  per 
cent.,  puerperal  fever  in  5  per  cent.  Syphilis  has  also  been  assigned  as  a 
causal  factor. 

we 
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In  the  casos  in  which  the  tricuspid  steiiods  follows  the  mitral  xtcitoius 
the  eamc  etiological  factors  are  concerned  &a  for  tho  single  lesion.  In  view 
of  the  work  of  Goodliiiit,  Roy  and  .\dnmi.  iinil  Weber  and  Deguy  ({uutetl 
above  (page  359),  itt»Qot  unlikely  that  the  overstrain  of  the  risht  ventricle, 
brought  about  by  the  latter  coiulilionH,  leiidit  to  u-deinn  and  Iwmorrliagc 
into  the  tricuspid  valve,  and  that  these  processes  usher  in  the  fibrosis.  In 
other  words,  the  mitral  stenoHiH  it.-telf  bocoinCK  nu  eliologicjil  factor  hi  the 
tricuspid  lesion,  and  th<;  pathological  process  completed  in  the  mitral  is 
now  transferred  back  one  stop  in  the  circulation  and  repeats  itwlf  in  the 
tricuspid. 

(iccasionally,  as  in  a  case  reported  by  (lairdner,  a  fibrinous  ball,  a 
tumor,  or  a  hemorrhage  inio  the  valve  may  awist  in  producing  the  stenons. 

A  certain  percentage  of  the  cases  are  congeaitut  in  origui. 

TATOOUIUJCAL   ANATOMY, 

The  anatoiiucal  changew  in  the  valve  an^  e.\actly  similar  to  tho4e 
which  occur  upon  the  mitral  in  stenosis  of  that  orifice:  a  progressive  fibro- 
sis accompanied  by  fusion  of  the  eu.^iM  alon^  their  line  of  closure,  and 
gradual  wcb-like  extension  of  the  valvular  membrane,  which  grows  down- 
ward between  the  shrunken  chorda)  tondineie  forming  an  elongated  funnel 
with  narrow  outlet. 

The  liver  is  usually  enlarged,  though  in  some  eases  it  may  be  smaller 
than  u.tual,  owing  to  the  cirrhotic  changes  and  perihcpadtitt  which  result 
from  the  prolonged  stasis. 


PATIIOLUUICAL    PUYSIOUKir. 

The  change*  which  tricuspid  sU'nosis  produces  arc  exactly  itimdar 
to  those  already  seen  in  mitral  atenoais,  except  that  they  affect  the  systemic 
veins  instead  of  the  pulmonic.  The  filling  of  the  right 
ventricle  is  retarded.  The  amount  of  l>lood  which  enters  it 
passively  in  early  dia^itole  is  diminished,  and  tiie  amount  <lriven  in  by  the 
auricle  is  increatted.  Tiie  auricle  thus  begins  to  hypertrophy.'  Its  stnmglh 
increaaes,  and  the  presystolic  wave  which  it  produces  in  the  venous  pulse 
inercajws  in  waie.  In  well-marked  cases  the  force  of  uuriculiir  contraction 
may  be  gi^eat  enough  to  produce  a  definite  pre«ystolie  pulsation  in  the 
liver  with  a  wave  exactly  similar  to  that  found  in  the  vein  (Mackenzie). 

When  the  tricuspid  orifice  is  narrowed  to  such  an  extent  that  the 
increased  force  of  the  auricle  no  longer  empties  the  latter,  the  auricular 
contrsction  begins  to  drive  the  blood  back  into  the  veins  and  to  increai*<! 
the  already  high  venous  pressure,  thus  still  further  impeding  the  circula- 
tion through  the  heart  and  lungs,  so  that  the  aeration  of  the  blood  is  greatly 
interfered  with  and  marked  cyanosis  produced.  This  in  turn  gradually 
prttdiapofWB  to  polycytha-mia  (red  blood  count  S.OOO.OOO  to  9,000,000). 
The  latter  condition  causes  increased  viscosity  of  the  blood,  and  still 
further  incKascs  the  burden  upon  the  heart.     On   the  other  hand,  the 

■  The  right  ventricle  it  alm«t  alwaya  brp"lro|iItied  bi  tiietispid  atenada.  owing  to 
tlie  prtacnoc  of  mitni)  sttinoidii  tad  trieuspid  insufHcicncy. 
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hypertrophy  of  the  right  auricle  gradually  rettche«  its  limit,  an<J  when 
the  vvnuiiii  pre^^mrt^  beromcfl  too  high  from  exercise  or 
other  cauBi-.  this  chnmbL-r  becomes  dilated  and  pftraiyjted,  and  iho  prc- 
sywudic  wave  disappcurs  from  th«  jiigtilftr  ami  liver  piiisc  (MackeoKic). 
Unlike  lesions  of  other  valves,  no  further  eompen^at  ion  is  now 
possible,   and  only  rest  of  the  heart  can  prevent  the  ovcr-distention  of 

the  vein«.    C<tU8e()iionlly  slight 
NORMAL  TBICU8HIU  sTKNOBis       ovcrstrain  Km\U  at  once  in 

venoufi  ^taxi.'<,  a-dcma,  ete., 
whjrh  may  pass  off  readily 
when  the  piittcnt  is  at  rrwt. 

The  livor  'm  often,  though 
not  always,  enlarRed;  and  a 
pulsation  preity^ftolic  iu  time 
may  be  felt  in  it  as  long  ns 
the  light  auricle  is  l>catiug 
strongly  (Mackenzie).  (1-xlema, 
ascites,  and  hydrothorax  may 
be  present  as  in  other  cardiac 
dii^eaaes. 

The  pulse  b  umially 
small  liecaiise  the  peripheral 
arteries  are  eonalrictcd  in  or- 
der to  maintain  the  blood- 
pressure,  which  may  be  per- 
fectly normal.  The  rhythm 
may  continue  regular  or  may  become  irrpRular  as  the  diMcase  advances. 
Still  more  common  are  atiaeks  of  heart  failure  and  dropsy. 
In  miiny  cii*ci<,  notably  those  of  Shattuck  and  Macken*ie,  such  attacks 
may  recur  at  inter^-aU  during  a  decade  or  more.  At  first  the  condition 
yiuKIs  rca<lily  to  rest  imd  treatment,  but  later  the  attacks  become  more 
asd  more  frequent  and  persistent. 
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SYMPTOMS. 

Fortunately  for  the  patients,  the  course  of  tricuspid  Ktonoas  is  usually 
a  chronic  one,  the  deveiopmenl  of  the  Wion  generally  laggins  behind  the 
concomitant  st«noHti>  of  the  mitral  or  the  other  lesions  that  may  be  present. 
As  a  conap(|uence,  the  lesion  may  Ito  pie.ient  for  a  number  of  years  without 
manifesting  any  sign:>  other  than  cyanosis,  and  no  nymptoms  whatever. 
Osier  quotes  a  case  reported  by  Hirtz  and  Ijemaire  who  was  known  as 
"rhomme  bleu"  for  two  years  before  he  iU*ve!oi»ed  any  symptoms.  On 
the  other  hand,  in  the  ca«e  mentioned  by  Shattuck  there  was  said  to  be  "no 
cyanosis." 

There  is  nothing  pathognomonic  about  the  symptoms.  DyBpn<Bft  on 
the  slightest  exertion  sets  in  and  )>e4-omes  progressively  worse.  Pain 
'down  cither  arm  i.-"  relatively  common,  occasionally  pain  about  the  right 
side  and  abdomen  due  to  distention  of  the  auricle  or  of  the  li\-vr.  Su<ldea 
death  is  (guite  common. 
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PHYSICAL  SIONS. 

On  inspection  the  extrcoH.'  cyanosis  in  striking,  and  there  may  be  dila- 
tation nnd  iiccentualed  pulisation  of  the  vpina.  When  carefully  timed  this 
pulitation  iii  st-tn  to  Ix;  pre-tvNtoIic.  and  i»  often  a  "double"  pulse  of  the 
physioloKiral  type.  Those  characteristics  are  brouphi  out  more  clearly 
by  a  vcnouM  tracing.    In  lotiii -standing  (■««»  the  fiii)rcr»  may  l>c  clubbed. 

The  Iuiig»  usually  show  signs  of  hronchitin.  wdema.  or  often  of  tuber- 
culosis.  Pulmonary  infarction,  with  the  presence  of  ttreac  of  consolidation 
and  the  expectoration  of  dark  red  or  "pnine-juice"  Bputum,  is  relatively 
common.  In  the  physical  exam- 
ination of  the  heart  the  real 
leaion  is  often  overlooked.  Ex- 
cept for  the  systolic  retraction 
over  the  right  ventricle,  there 
may  be  nothing  abnormal  on 
inspection.  The  area  of  cardiac 
dtdneiw  is  increased  to  the  right, 
coriTKponiling  to  the  dilated 
right  auricle;  occasionally  also 
to  the  left,  as  a  result  of  con- 
comitant lesions  other  than  the 
Irictispifi  stenosis. 

Palpation  sometimes  re- 
veal«  ft  pre#\"stolic  thrill  over 
the  lower  part  of  the  !<ternum 
and  just  to  the  left  of  the  latter, 
but  it  is  rarely  as  ili-siinct  in 
the  former  situation  as  in   the 

latter  (due  to  concomitant  mitral  stenosis).  The  shock  accompanying  the 
lirst  sound  over  the  right  vx'nlriclc  may  be  tapping.  The  second  pul- 
mcniic  .shock  is  usually  lees  marked  than  might  be  expected  to  result  from 
the  lesions  present. 

The  characteristic  sign  on  auscultation  is  the  pre»> 
euce  of  a  short  presystolic  rumble,  which  is  maximum  over  the 
baae  of  the  sternum  and  different  in  character  from  the  presystolic  rumble 
heard  at  the  apex.  There  ie  also  a  snapping  character  to  the  first  sound  in 
this  area,  and  it  may  be  accompanie'l  by  a  tricu.*pid  sj'stolic  murmiir. 
This  murmur  is,  however,  often  absent,  indistinct,  or  merges  so  gradually 
into  tlu!  mitral  murmur  that  its  existence  is  not  noted.  Except  when  other 
leraons  are  present  the  second  aortic  and  pulmonic  sounds  are  not  as  luud 
OS  might  be  expected. 

DI.AUN08I8. 

So  Indirtinct  are  the  murmurs  due  to  the  tricuspid  le«on  and  bo  com- 
pletely are  they  overshadowed  by  those  of  the  mitral  or  other  orifices  that 
the  diagnosis  l>efore  death  was  made  in  only  six  of  Leudet's  1 14  cases.  The 
correct  diagnosis  has  been  almost  e<|ually  rare  since  then.  It  may  be  made 
with  certainty  in  the  presence  of  marked  cyanods,  dilatation  of  the  right 


i'\-%.  2i;s.  —  OudUe  (mtlliK  mrl  dlvtrlbutlon  of  itia 
pn>)*iullu  rumble  uitl  tB*|ipiii|  flr*i  »unil  la  lticu*iiid 
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auricle  (increaA(>  of  dulneiw  to  the  right),  presystolic  thrill  and  rumble,  and 
preB>'stolic  liver  puli<ntiun.  Bui  these  Mgiis  disappear  a.s  th«  auricle  bcgjnH 
to  weaken,  and  in  very  many  caees  the  existence  of  the  lesion  ix  one  that 
can  be  suspected  rathur  than  proved. 

Cask  op  Tuctrani)  Stenosu. 

The  following  notM  an  fram  one  of  the  mrr.  ciuco  in  which  th«  diaxnoaia 
wk»  mndt)  <luritig  lift.  This  (tla^oniit  was  made  by  ProfeoMr  T.  B.  Fulcher, 
«rbo  hu  kindly  prrniiitpd  the  writrr  lu  iniitcE  iih.-  uf  tlie  iiatiiH. 

Mre.  A.  J..  HK'^l  '!'■  outf^rcd  ihc  privnlc  icnnis  of  ihc  Johiw  llopkicui  itoHpital  on 
April  30.  IW9.  The  Tuiuily  liiBluiy  nus  iiepitive,  She  wtvt  ntrl  a  bluH  baby; 
ha«  bc<^  liPikllhy  nncr  cltildliood,  but  subject  lo  occuaiuanl  sore  ttiruut.  She  has  tiever 
hud  Hcuie  ftrticular  iheiininUein.  At  Uw  a^  of  nineteen  »hc  bad  an  obtieurc  fovcT  Uilinft 
Mirrrul  wveka. 

Stic  hail  been  nomuwlint  short  of  brcatli  for  the  pari  iiin(>tmi  y(-an>,  nnc]  ■  i  n c e  an 
nttack  of  Krlppv  about  twclvo  yta.n  ago  has  comphunid  ni  ji a  I  pi  tat  ion  on 
•xcirticin  or  nfU-T  i-ulini;.  Thtno  syiuploiuB  hwuiiip  iiiucli  more  iiiiirkwi  four  yean  ago, 
when  opdrma  of  iho  fnrt  and  imkio  itnd  cynnoils  appcami  for  the  first  time. 
Tliin  Funitilion  puBxeJ  ulT  iiriilcr  Ireatinoni.  but  rpiiirnc)  sipiiii  two  yi.-ar«  lut^r.  acHiii  p»ai- 
ioK  off.  only  to  return  with  ini'tniowl  severity  i-iEbl  weeks  before  miniisaion.  Durinjt  this 
attaOk  she  hag  bopn  hhic  and  hna  hail    aovnrn   orthoptioca. 

Note  by  Dr.  Fuieher,  May  1.  fJOU:  "Rilietit  Is  of  shurl  slature.  a  little  oi-er«t4>Ut; 
very  marked  cyanoxis  o(  cars,  hps.  cheeks,  and  Bnf^r-nails,  allhoUKh  thJa  is 
nothing  as  comi>arr<l  with  thp  day  slu*  reached  Raltimorc.  There  is  »  disliiiet  j  a  ii  n • 
diced  lint  to  the  face  and  sclerutics.  Propped  up  in  bed;  coiudileruble  dynpiKeii.  Tnnguo 
niouit.  only  a  trifle  eoatiHl ;  pupil^i  normal  axe  and  ei|iinl,  react  lo  litclit  and  aminimodalion. 

"  8lil]  impo«sible  to  count  ptll^e  at  wrist,  althoDKh  vi.'ry  fiiiiil  lieutn  urvocra* 
■ianally  appreciable,  Thorai  well  fonned,  eK[NinHion  good  und  iipinl  on  both  siiW. 
Lower  left  axillary  rv4cion  ex|mii<la  slightly  Irais  tban  ri|t;ht.  Ln  nK»i  :  Riiflil  side  clear 
thmugbotit  front  and  axilla  on  percustiion.  Then!  is  un  ooconiuniil  crurklini:  rjlle  beard  at 
the  base.  Fairly  numerous  fine  tnoisi  rdlcs  nudibb  thraujchout  whnle  Itnck.  Left  Iuiik 
(ill  Bt>ml-n<ciuitbent  posture)  HatneM  reaeliea  to  level  of  fuitrlli  iiilt^rHpaci.'  in  anterior  axil- 
lary line.  In  midaxUlary  line  it  reacliea  uearly  to  ajiex  of  uxilla,  and  in  )>oiitcrior  Hcapiilar 
line  to  a  point  about  3  cm.  almve  left  ncapula.  Slight  movable  liulnuis  in 
front  with  cltanKe  of  i>o>tition.  On  aiiseiiltntion,  breath  sounds  are  harsh  above  iLud  Iietow 
davicle,  as  in  conipeiisalory  brealliing.  Below  level  of  llatness  there  is  ahsenec  of  vocal 
Iremittui  an<]  distant  tubular  breathinji  and  dislAnt  nasal  quality  of  the  voice  sound. 

"  Heart.  —Point  of  maKinial  impulw  Be«n  and  felt  in  fitlh  inlervpuce  11  em.  to 
the  left  ol  the  niidstemul  bne  and  just  in  llic  nuunniillary  line  There  is  very  sh|cbt  pr«- 
COfdial  bulKinK.  but  pracllrally  no  pnlgation  or  heavinfc.  Systolic  shock  iliatinctly  lap- 
ping at  apex;  no  definite  thrill,  Retalive  canhac  dubien  commciioes  at  tlit  upper 
border  of  the  thini  rib.  in  fourth  ri|cht  Ititcripaee.  extends  8,5  cm.  from 
miditternal  line,  and  merKm  into  the  fluid  flatnem  to  left,  but  apparently  dulnetia  extendi) 
ooruiiderHhty  oiitaide  of  iiiidliiie.  There  ti  no  apparent  Kolcb's  siRn  I^i  Ihn  rijiht.  The 
alisobite  cardiac  duliinis  begins  at  the  upper  lionler  of  the  fourth  rib  at  tlie  Mi  sternal 
mancin,  extends  lo  rieht  st^imal  niarcin  mC  level  of  fourlh  rib  and  to  point  of  maximal 
impulae  in  tiflh  left  interapuce.  On  auscullation.  the  first  sound  is  very  snap- 
pi  n  it  at  apex.  There  Is  as  yet  no  tiefinitc  presyntolic  murmur,  but  lher«  is  a  slight  echo- 
ing rumble  in  diastole.  Tliero  is  no  »yslolic  bruit  at  tlie  apes.  The  sccnnd  sound  is 
not  audible  lierc.  lu  llie  fourth  anil  fifth  intorspaee  at  the  left  ster- 
nal border  the  snapping  quality  «(  the  first  sound  Is  even  more  markod 
than  at  the  apex  and  (he  lapping  systolic  shock  is  vrrj-  Mrikii^  hen. 
The  second  sound  i*  audible  and  there  is  definitely  reduplical«d.  There  is  no 
nimbling  presystolic  murmur  here,  tn  diastole,  however, tberv is, on 
very  careful  auscultation,  a  faint,  soft,  prolonged,  blowing  diaslotie 
murmur.  Ai  the  aortic  area  yesterday  there  was  a  faint  systolic  thrill. 
It  ia  juM  pMcf  ptibie  this  morning.  The  first  aotind  is  audible  and  i«  accompanied 
by  a  very  rough  systolic  brait  transmitted  upwards  to  stenoolariou- 
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lar  articitlntton.  The  accond  nortie  ia  qtiitft  loud  And.  if  anylhini^, 
accetituaitMt ,  There  w  no  norlic  diMtolic  bniit  hiMnI  lieiv.  l^llIaoflic  buuikIb  cleitr, 
■ecoiicl  piilniomu  ocreotiinled.    I'he  cxtenuU  jugulan  urv  only  *]i|[htly  dintradcd. 

''Liver.- — Atwoliitc  flattirm  cxtfindu  [rom  nxlh  rib  to  a  poiiil  apparrally  on  a 
IfvuI  Willi  ttie  coBiaX  iiiitri^n  tn  rliehl  luauuuillHry  line.  In  median  line  it  mtcliei  only  to 
tip  of  ciwiform.  Owiu^  to  (edcmalcui  nbdamiiiul  watln.  it  h  not  poMiblc  to  palpate  (or 
liW  ei%F.     No   vi«ibl«   nr  palpabln    liver   pulsation. 

"Abdomen  itiodenitel}'  diatended,  walla  UHleiiuitouii.  tynipguiitiF  in  ricratrd  and  flnt 
in  dependent  portioni.  l.'ndoubw-rjly  ftonii-  iuK.-itttt.  Thert!  i>  very  niarluxl  nmiema  «( 
dependent  porlionx  of  mm):,  niodcraic  i>f  amis  and  handg,  very  murk«d  o/  tliiK)iB  and  lei^. 

"Ch-LT  donul  aurfacea  of  both  wrlata  iben  Km  quit*  nunieruua  iHb-hcnd 
aitcd   pnlmbiir." 

The  uriiit-  'KM  very  vcunt  (iiOU  CO.).  of  oranee  eolur,  spedfio  gravity  1015,  acid,  mn- 
LaiiiB  II  Irucv  a(  ulbuinin  uQcl  tniiiiy  liynltue  Mid  finely  itnuiulnr  cnala. 

Her  cheat,  wan  aopirnted  by  Dr.  Henry  on  ^fay  1 ,  an't  ^)  e  e,  of  dark  »trBW- 
eolorad  olear  fluid  removed.  Bhe  beeaiiie  vrorne.  huwever.  and  lier  kidneyB  rvftued  to  aoI. 
On  May  :t  her  ptilsL-  become  irregulnr,  cyannsia  increased,  and  the 
petechial  enipi.inn  nn  tlic^  dmsumtif  Hrwta  becaino  more  cxIcnM^ft.  Sba  died  al 
3.15  P.M. 

Intr.i  vitam  diannoiiii  by  Dr.  riitchcr;  Aortic  MniDois  and  inmilfi* 
cicncy.   mitral   alennsiii,   prnhnblc   Iricnapid   slenoeis. 

Au t opiiy  showed  Iriruspid,  mitral,  and  aortic  atcnoaia.  dila- 
tation and  hyiwrtropliy  of  the  auriclei,  contnu^lion  and  atrophy  of  the 
vcniricleB,  rhmnic  passive  rnnKeslion  of  all  the  IJMiuea  except  t  li  e 
1 II II  gs  .  srnenilizeil  cedeitia,  pleiiml  nrid  pcricurdial  eHuBiun.  cuinprnuictn  und  sirlreliuiB 
and  (cdcma  of  ihc  luni^.  hemorrhuKie  iiifuretcoiis  nf  lunjt*.  aeiilc  dijihthcritic  he^norrhiwic 
CoUti»,  genoraliicd  narrowinx  of  art«riea  and  thickAnlng  of  veioA. 

TREATMENT. 

Except  for  r(>at,  puruation,  and  palliative  treatment,  little  can  lie  salt! 
in  thin  iwnditioii.  Digilalitt  in  sumetinies  of  value  to  rfxture  tone  to  the 
auricle  and  increase  the  force  of  the  ventricular  contraction,  but  it  very 
frequently  fails.  In  the  spells  of  arutff  heart  failure  a  free  voni:scction 
may  ward  ofT  impending  death  by  lowering  the  venous  preflanre.  relievinp; 
thi>  iieiiH  failure;  and  hy  diminishing  the  viscosity  nf  the  hlond  may  afford 
more  luatinf;  relief.  Free  purgation  is  often  al«u  of  grcut  benefit,  because  it 
may  lower  the  preBsurc  in  the  veins. 


The  progiio«iis  depends  entirely  upon  th(>  degree  of  stenosis  and  the 
rapidity  of  its  progrew.  As  ha»  been  snid,  this  is  frequently  very  chronic. 
Mackenzie's  famous  case,  trhich  is  typical,  was  a  woman  whoM;  leHiou 
probably  dattrd  from  an  attack  of  rheumatism  in  ISSO,  at  the  age  of  twenty- 
nine,  lu  1802  she  complained  of  weaktH-as  and  shonuesa  of  breath,  «nd 
ftt  tluit  time  the  liver  showed  a  presystolic  pulsation.  She  was  subject  to 
numerous  temporary  attacks  of  extreme  heart  failure  and  died  in  ISQft. 
However,  this  woman  was  under  excellent  care  during  the  lii-^t  seven  yeais 
of  her  life,  and  lived  a  tolerably  discreet  and  hygienic  existence.  Had  she 
been  compelled  to  do  heavy  work  her  life  would  probably  have  i)eeu  much 
shorter. 
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IX. 
PREGNANCY  AND  LABOR  IN  CASES  OF  HEART  DISEASE. 

PULSE-RATE    AND    BLOOD- PR  ESS  TIRE. 

The  effect  of  pregnancy  upon  the  heart  is  influenced  by  several  factors. 
The  gradual  pushing  of  the  diaphragm  as  the  uterus  grows  causes  the  heart 
to  assume  a  more  transverse  position  (raising  the  apex  to  the  fourth  inter- 
space in  28  out  of  35  cases  observed  by  Stengel  and  Stanton),  and  thus  plac- 
ing it  in  a  position  which  embarrasses  its  action.  Moreover,  a  reflex  vagus 
inhibition  is  often  present,  which  causes  the  pulse-rate  to  become  slowed. 
Blot  has  reported  a  pulse-rate  as  low  aa  36;  40  per  cent,  of  Vegaa'a  cases 
were  alow,  but  only  26  per  cent,  of  Skabo'a  cases  were  below  75  per  minute. 
There  is  also  an  increase  in  the  width  of  the  blood  channel  through  the 
uterine  vessels,  which  is  manifested  by  the  presence  of  a  dicrotic  pulse. 
In  order  to  overcome  these  factors  and  to  keep  up  the  equilibrium  of  the 
circulation,  the  heart  is  compelled  to  put  forth  increased  efforts.  Slemons 
and  Goldsborough  in  a  most  careful  series  of  observations  have  found  the 
following  figures,  which  accord  well  with  the  previous  findings  of  0.  Fellner, 
Stengel  and  Stanton,  and  Vogeler. 

They  found  the  following  figures  : ' 


BuHiD-psm  □  BEa . 

Puliv- 
nu. 

Cardiao 

output 

PJ.  «  P.R. 

Work  ot  bnrt. 

MtAD  pi.  "   pullB- 

nt«. 

MfLX. 

Min. 

Pul»- 
pnaaurg. 

HeBD   prCMur* 
(min.+i  P.P.) 

Normal. 

(Erlanger) 
Pregnancy . . . 

Puerperium . . 



no 

127 
115 

65 
74 

72.5 

45 

53 

49 
in  primig. 

60 
in  multip. 

42.5 

80 
91.6 

86-5 

72 

80.5 

70.5 

3240 

3325 
{primig.) 

5332 
(multip.) 

3000 

259,000 

PrimiR. 
195,000  to  429,000 

Multip. 
121,0OOtD  1,065,000 

Primig. 
290,000  to  327,000 

Multip. 
156,000  to  337,000 

HYPERTROPHY. 


This  prolonged  increase  in  work  was  supposed  by  Larcher  to  bring 
about  hypertrophy  of  the  heart,  a  fact  which  has  found  some  support  in 
the  weighings  of  certain  observers;  but  the  more  careful  work  of  W.  Miiller 
and  of  later  observers  (average  weight  of  heart  during  pregnancy  227  Gm.) 


'  While  this  method  of  calculation  la  cot  intended  to  be  regarded  aa  quantitatively 
accurate  {see  p.  24),  it  shows  the  qualitative  changes  fairly  well. 
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fail»  to  Bubstftntifttc  this  view.  The  increase  iu  aic  supposed  to  represent 
hypertrophy  is  probably  due  in  part  to  dilatation  of  the  heart,  and  in  part 
to  the  apparent  increase  in  cardiac  area  wliich  occurs  when  the  heart  lies 
in  a  more  transverse  position.  However,  a  very  slight  hypertrophy,  like 
that  of  the  athlete's  heart,  ariun^  from  the  slightly  increased  work  of 
the  heart  during  nine  nionthif,  would  nut  be  surprising,  During  labor  an 
additional  edrain  is  thrown  on  the  heart,  but  this  iH  of  comparatively  ^ort 
duration. 

prSCTIONAL   TRICrSPlI)    INSt'PPICIENCT    AND   OVEIteTRAIN    DURING    LADOB. 

James  Mackenxie  has  shown,  moreover,  that  the  dilatation  during 
pregnancy  ufTcrts  thn  right  ht^art  [mrticulnrly,  and  that  in  very  many  caacK 
even  of  otherwise  norma)  women  a  definite  Insufficiency 
of  the  tricuspid  valve  may  iip]«-«r.  di.'^apiKtar,  and  rcajiiwar  accord- 
ing to  the  condition  of  the  patient.  The  presence  of  this  ineufticiency 
is  shown  by  both  the  positive  venous  pulse  and  the  systolic  murmur  iu  the 
tricuspid  area.  The  effects  during  tho  labor  pains  are  exactly  comparable 
to  thoKP  of  heavy  lifting,  defecation,  etc.  (cxercisiw  of  strain  of  maximal 
intensity),  and  arc  uccoinpanicd  by  forced  expiration  with  glottis  closed 
(VuUalva's  exjieiinient)  as  well  as  by  very  general  muscular  ctjii  tract  ions, 
Dr.  SIcmons  informs  the  writer  tliat  during  the  labor  paijis  there  is  oft«n  a 
rise  of  fifty  mllliraetres  of  mercury  in  the  maximal  pressure,  though  these 
elevations  arc  of  short  dunviioii,  It  U  therefore  not  ifurprlsing  that  some 
hi-arts  shoulii  fail  and  th.it  pulmonary  ii-ilema  should  be  an  occasional  com- 
plication, especially  In  mitral  stenosis  where  the  pvihnonar)'  circulation  is 
already  engorged.  It  Is  perhaps  mirprwing,  however,  that  so  few  cases  actu- 
ally succumb  during  the  strains  of  labor.  Schlayer's  niiultA  typify  the  gen- 
eral experience  in  this  regard.  He  lost  eight  out  of  twenty-five  cases  (3'2  per 
cent.)  of  severe  heart  di.icM.-ie,  but  only  two  of  these  (S  per  cent.)  died  during 
labor.  From  this,  as  well  as  from  the  work  of  Slemons  and  (iolilsbo rough 
and  the  iuclabuli»ni  cxiK-riments  uf  Williams  and  Slemons,  it  would  appear 
that  the  art  of  labor  itself  docs  not  impose  a  much  more  severe  strain 
upon  the  organism  than  that  arising  during  the  course  of  pri-giiaucy. 


CAUflE  AND  PREQUEKCY  OF  DEATH  PROM  I.aBOK. 

The  immediate  cause  of  death  during  labor  Is  usually  pulmonary 
oc  dc  m  a  from  failure  of  the  left  ventricle.  However,  as  above  stated,  only 
about  one-fourth  of  the  fatal  cases  die  during  labor,  the  greater  number 
surviving  some  days,  weeks,  or  months.  In  the  cases  of  mitral  Btenoais, 
apoplexy  or  cerebml  embolism  is  not  uncommon,  owing  to  loosening  of 
thrombi  which  form  In  the  left  auricle  during  the  periods  of  stasis. 

.\s  regards  the  results  obtained  by  dilTvifiit  writers  in  oases  with  hcArt 
lesions  tho  greatest  divergence  is  found.  The  following  represent  the 
mortality  reported  by  various  writers:  Macdonald  61  per  cent.,  v.  Gucrard 
34  per  cent.,  Lublinsky  00  per  cent.,  v,  Leyden  ito  per  cent.,  Schlayer  48 
per  cent.,  Wessner  -ty.S  per  cent.,  Lwoff  12  per  pent.,  fiuss^^row  G  per  cent., 
Jess  3l.il  per  cent.,  Wieseutbal  12.5  per  cent.,  Schneider  7.1  per  cent., 
Multcr  3  per  c«nt. 
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A  very  careful  study  of  these  conditions  has  been  made  by  0.  Fellner 
in  Schauta's  clinic  in  Vienna.  Fellner  noted  that  the  percentage  of  heart 
cases  reported  in  obstetrical  clinics  was  far  too  low  for  the  general  prev- 
alence of  cardiac  disease,  and  upon  careful  routine  examination  found  that 
about  six  cases  out  of  seven  of  compensated  heart  dis- 
eases were  actually  escaping  detection  in  the  clinics. 
So  little  effect  had  heart  disease  made  upon  the  course  of  pregnancy 
and  labor!  Of  the  cases  that  had  been  recognized  in  the  obstetrical 
clinic  in  ten  years  he  found  the  following: 


Mitiot  insufficiency, 

Compensated 

UiicoiiipenBate«l 

WtreJ  iUnosia, 

Compensated 

Uncompensated 

Mitral  stenoais  plus  insufficiency, 

Compensated 

Uncompensated 

Aortic  insufficiency. 

Uncompensated 

Aortic  insufficiency  plus  mitrsJ  insufficiency, 

Compensated 

Uncompensated 

Total 


Cknn. 


26 

14 


10 

17 


81 


Mother 
died. 


Child 
diwi. 


2 
10 


26 


In  the  900  cases  occurring  since  his  own  routine  examinations  of  the 
heart  were  instituted,  he  found: 


Mitral  insufficiency. 

Compensated '. . . . 

Uncompensated 

Mitrol  stenosis  plus  insufficiency. 

Compensated 

Uncom^tensated 

Aortic  insufficiency  plus  mitral  insufficiency, 
Compensated 


Child 
died. 


FACTORS    INFLUENaNG    PROGNOSIS. 


These  statistics  from  unselected  eases  are  much  more  favorable  than 
the  previous  reports  would  indicate,  and  are  in  accordance  with  the  con- 
clusions of  Hicks  and  French  that  few  women  with  heart  disease  are  sterile, 
that  they  are  not  particularly  liable  to  abort,  and  that  most  of  them  bear 
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childrcn  well.  Bluckcr,  in  ii  nionl  cxccllMit  rfsunif  of  tlio  ttubjeot,  roin* 
cities  with  the!«e  opimoim,  but  Rods  53  deaths  (12  per  cent.)  in  453  cases  of 
heart  disease  inkcii  fiwm  iho  litemture. 

Most  writers  bplievo  that  the  variety  in  the  results  is  due  t«  the  »e\-erity 
of  the  ciise^  which  h,iii|K-ii  to  be  eiicouiileiipd,  or  at  le«at  recognized:  but 
the  excellent  statistics  from  Schauta's  cUdic  would  indicate  that  akill  in 
the  manngoiiieiit  of  the  cftse  plays  a  conaidprahle  rwle.  It  uiuM  not  be 
forgotten  that  the  recognition  of  an  orjfunic  vnlvular  lesion  in  a  prep:nAni 
wonmn  may  he  hy  no  nieiin.-i  easy,  for  the  functional  or  accid<;nt»l  .-"yMtoIic 
murniun;  iit  the  apf\,  occurring  during  pregnuucy,  may  closely  simulate 
those  from  an  or;:aiuc  mitral  insufficiency;  and,  unless  their  di»appeiiraiice 
i«  noted  by  the  end  of  the  puerpcrium.  this  discrepjiney  may  not  be  noted. 
The  constancy  of  the  murmur,  its  i'aut;hness.  its  transmission  to  the  axilln 
and  the  iiicrt'ji.-<'  rather  ihiin  dcircjisi'  in  inlennly  at  times  when  the  condi- 
tion of  tlie  heart  improves  favor  the  diagnosis  of  an  organic  mitral  insulli- 
oiency;  while  in  tho  presence  of  a  »oft  murmur  occurringwith  ndiliit^d  heart, 
a  rapid  pulse,  and  a  break  in  eomj^onsation  the  presumption  is  temporatily 
in  favor  of  the  nioi'e  common  functional  insufficiency.  The  dia^OMS  of 
mitnil  stenosis  and  of  aortic  insufTiciency  are  probably  more  uniformly 
correct  and  present  less  diflicntty. 

Broken  Compensation  In  Ih^jtnancy.— On  the  other  band,  it  may  be 
difficult  to  judge  when  compendat ion  nhould  be  considered  broken.  The 
pushing  up  of  the  diaphragm  by  the  pivgnant  uterus  causes  some  sliort- 
neaa  of  breath:  nnirmia  is  also  a  factor.  The  pressure  upon  the  i«lvic 
veins  may  give  rise  to  a>dema  of  the  feet  and  l«^  and  even  of  the  genitalia. 
And,  moreover,  a  relative  tricuspid  insufficiency  of  muscular  origin  may  be 
present  as  a  i-e.-inlt  of  the  pregnancy  without  orjtanic  lo.sioA,  but  may  never- 
theless give  rise  to  the  same  signs  and  practical  effect*  as  the  latter. 

The  diagnosis  of  broken  compensation  in  pregnancy  therefore  de)>end.4 
upon  signs  which  are  i-elative  rather  than  absoluti^,  since,  as  Muckenziv 
shows,  a  certain  degree  of  broken  comi)ensatio»  is  an  almost  normal  phe- 
nomenon in  the  later  months  of  pregnancy.  This  again  is  relative,  for 
some  women  are  almost  as  active  throughout  pregnancy  as  at  other  times, 
while  other  i|uito  normal  women  may  l>e  almost  invalids  throughout  the 
entire  period.  It  is  upon  degree  rather  than  upon  actual  symptoms  that 
the  diagnottia  of  a  pathologically  broken  compensation  whould  be  made. 
Dyspnica  and  cyanosis  on  very  -slight  exertiun,  such  iis  quietly  walking  ft 
distance  of  a  few  hundred  yards  or  less,  walking  up  a  few  stall's,  etc..  and 
the  presence  of  a  small  rapid  pulse,  persistent  cough,  enlargement  of  th« 
liver,  and  oedema  of  the  feet  and  legs  may  be  regarded  as  the  most  impor- 
tant aymptoms.  The  earlier  in  pregnancy  they  occur  ihe  more  alarming 
they  are.  Persistent  dyspuwa  or  orthopntca  and  cyanosis  alone,  especially 
in  the  presence  of  a  valvular  lesion,  are  in  themwlves  most  sigtuficant 
and  should  warrant  immediate  altentiou. 


UANACIEUENT  OF   CASES  OF   HEAEtT    LKSIONS  IK   PEIKONAXCY. 

The  correct  management  of  a  case  of  heart  lesion  complicated  by 
pregnancy  is,  as  stated  by  Blacker,  to  treat  the  heart  disease 
without   regard   to  tbe    prvgnancy  uutil  the  break   in 
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compensation  is  neen  to  pcrsiiit,  and  then  to  termi- 
nate the  p  rt-gnan  cy  .  In  other  wonls,  as  lonjt  as  conipenflaiinn  i^ 
good  the  patient  should  merely  Iw  owrffully  watcfwd  but  no  iiuMlii-ation 
need  lie  reaorled  to.  At  the  first  signs  of  cardiac  weakening;  and  dilatation 
(dyfipnoctt  and  eyanoBiB,  etc.,  on  flight  exertion}  »b«)lul«  rest  ^liould  ho 
innii^ti^d  on  and  digitali.-«  or  .-^truphanlhu.'s  should  he  given.  This  procedure 
should  be  insisted  on  even  if  the  diagiio»it>  of  oiKnnic  viilvuliir  U\-<ion  U  not 
dffinilp,  for  thci^e  proceduivs  will  afford  quite  as  much  relief  in  caaea  of 
function^  tricuspid  insufficiency.  Moreover,  they  should  be  repeated  at 
the  ulightest  indication (Aeepaice  ISOj.eapecialiy  toward  theend  of  pregnancy. 
Il  is  adviitahte  in  such  cases  to  give  a  few  prophylad ir  doaef  of  digitaliif 
when  labor  seenisK  imminent,  or  a  few  dii«-»  of  .-struphanthun  ul  llic  begin- 
ning  of  labor  piiiiw,  so  on  to  have  the  tonus  of  the  heart  muscle  at  its  opti- 
mum by  the  time  the  strain  of  the  second  stage  is  imposed  upon  it.  At 
period:^  of  acute  <IiIatatton,  and  PHpecially  when  pulmonary  ccdema  seta 
in,  venesection  affords  the  greatest  relief. 

If  cardiac  [lymptoni!*  di.'*appear  the  patient  may  be  gradually  allowed 
up  and  around,  but  she  muxt  be  more  careful  than  before,  and  if 
sigim  of  a  second  bieak  in  eoin|x>n!<ation  occur,  terminating  the  pregnancy 
Hhould  be  aeriously  consideivd.  This  Is  especially  true  in  cases  of  mitral 
steno^ti*,  in  which  the  cardiac  accident.'*  of  pregnancy  are  particularly  fre- 
quent. Women  with  coni]K-nsatpd  mitral  stenosii'  may  pnsc  through  &V6, 
si.v,  or  seven  prefcnancies  without  appearing  to  be  injuivd  by  them  (l^en- 
hartz),  but  when  cardiac  symptoms  appear  in  a  cam  of  thii<  disease  during 
the  course  of  a  preftiiancy  it  is  neariii^  the  dnnjtei'  line,  and  if  the.-tt"  persi-tl 
in  spite  of  reat  and  treatment  or  when  coniix-nsution  is  once  broken,  the 
danger  !>eromes  great. 

Fellner's  low  morlaliiy  (21  ciiwk  with  1  dealh)  is  probably  due  lo  the 
careful  practice  of  Schauta's  clinic,  which  he  summaiizes  in  the  advice  to 
"trrniinnle  pregnunry  in  ca.-^»  of  niitnil  sieno-tin  a»  soon  as  the  slighleHt 
signs  of  broken  com)>ensation  uppeiir."  or  in  cases  in  which  signs  of  danger 
had  been  present  in  previoua  pregnaneiea. 


Case  or  Mrni.\L  Stexosh  mitb  Pkeonanct  axo  Laiiok. 

The  Hnngpr  of  dicn-Rnniiog  thin  advice  «■»•  w*ll  Uliwlraled  by  a  imtient  under  the 
wKtet's  cuir  iliirinK  Ihc  [uwt  year.  Shn  van  a  yQund  married  wmiiaii  of  iwcnt.y^jn.  and 
va»  MXD  in  November.  1907,  in  tlie  clxth  month  of  )>r<<Knaiic.v.  coiii|ilaiTitit|E  ol 
shorinosA  of  breuth  luid  wii.1  qulu.-  cy  nnoi  ic.  Her  iroubl«ilulr(l  fruni 
the  birtit  of  Uer  ftr*I  chilil  nine  mnnthii  brforc,  at  which  timrs)ic)in<l 
enilcnUy  received  a  mild  jiuerpersl  infection.  Th«  veins  were  rather  (nil; 
Iter  heart  wiui  not  cnlarKed.  niid  at  the  npfx  the  firi>t  Huund  ntii  sii  d  pjii  ti); 
anil  ptvoedtd  by  u  Hliicht  |>r«ay»tolic  ninihlp.  This  varinl  io  intnuiity  from  limr 
lo  timr.  OeciuionaUy  ■  blowine  diantuUc  inuraiur  vnm  hear)  alonf;  the  left 
JKirdcr  uf  cardiac  dulnem.  hut  tiot  over  the  norlic  otfM.  The  p  u  I  n  e  wo*  »  ni  a  I  I 
nnil  W(^nk,  not  cullupniiiji.  tiMially  r^Kular.  Tlierc  w,ii«  flliKhl  nvilcmn  of  thv 
eliiiiB  und  aukic*.  The  [niliciit  Biu  i>bci?i]  in  (lie  liuspilut,  nnj  lier  coixlilioti  iinprovei.1  at 
aiiep.  K)  (iiut  niihin  two  vi-wkn  niie  wa*  nll»n'ml  to  micr  (hr  waiting  ward  of  the  olmtei- 
nral  department.  Ii  was  then  prupiMcti  itiul  lai>or  vlioidd  be  induced,  but  iheobclelricnl 
houne  staff  did  not  regunl  Itic  ruse  lu  ini|>Qr»livc.  She  left  the  boHpitul  uontrarii'  to  advice, 
nnd  cm  January  1.  HK)M,  in  the  i^vMit.h  nionlli  nf  prepianey.  she  wim  delivereil  of  a 
hcnllhy  preniiilure  child.  Tli*  lalior  n-aj?  eauy.  She  in*i»tf«i  u|>oii  (tiv- 
iiig  llir  iiiXuiii  Ihe  lireatl  for  a  tauple  of  weeks,  but  rvauuned  iu  bed  oud  ijuiet,  nUlTering 
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horn  ortliopnoeA.  Thi«  oontinucil  in  «|>il«  o(  iSgila\m,  IW  liv«r  uiu  cnlanfcil.  >umI 
tednnnft  af  Ihc  Ifpt  graiiually  ■el  iti.  Slii-  fiiiully  retunied  lo  the  liogqiilul.  bul  nrvrr  n-cu- 
perftWd,  and  <liiMJ  in  .liinc,  IWIS.  The  <'hil<l.  wldch  Imcj  nlvrnyv  heeii  iiniirr  tha 
OMv  of  u  UiHlrict  Dune  uid  lui«r  !n  the  Thuiuaa  Wilsuti  lluapitat.  a  I  so  <lic<l  dtir- 
injt  the  Mine  mooth. 

Termination  of  Pregnancy. — In  an  almost  exactly  similar  case  Hellendal 
]}crfornicil  an  ulxirtioii  lut  Mttm  im  I.ht>  ni^Mn  of  bmkvii  coniiieiisntiun  wore 
definite,  and  eight  days  IaIct  rcHcct^'d  both  tulx?8  to  prevent  subitequent 
prpgnani'y.  Th«  jiatienl  made  a  perfect  recovery  and  hir  life  is  no  longer 
endani^red. 

In  dceiding  the  question  of  terminating  pre^iancy,  it  must  l>e  t>nnio 
in  mind  tlifit  in  from  '2  a  to  40  per  cent,  of  patients  with 
severe  heart  lesions  the  pregnane  y  does  not  rearh 
term,  but  premature  labor  oceui-s  i(pontaneou.-<ly  owinfc  lo  partial  Mphyxtft 
of  the  fa?tus.  The  placenta!  circulation  is  slowed,  the  aeration  is  poor,  and, 
as  Fellncp  hti,*  Khou'n,  ihcre  i»  oft^'n  a  large  nf*rotie  Imrder  abotit  the  pla- 
centa. This  probably  results  from  thronibosii:,  •Moreover,  the  stutisties 
of  the  obHtetrii-ul  eUnicp,  even  of  Schauta's,  are  far  mort-  favorablf  than  the 
end  results  would  show.  Our  own  case  above  mentioned  would  be  classed 
in  sueh  statiatiea  as  "improved"  at  the  end  of  the  puerjierium  and  the 
child  as  "living";  while,  tuf  a  matter  of  fact,  both  died  within  six  months 
after  the  labor.  Since  moat  statistics  are  compiled  from  the  hintorieii  of 
ho^pitjdN,  where  the  cases  are  subsequenliy  lost  siRhl  of,  it  im  probtibic  that 
this  represents  a  very  large  class  of  cases.  The  children  are  especially  deli- 
cate, and,  even  if  they  survive,  ciiicrumb  niore  easily  to  pulmonary  and  gastro- 
intestinal infections  <luring  the  first  or  second  year  than  do  other  children. 

The  inevitably  high  child  mortality  and  the  drtnper  to  the  mother, 
especially  in  niitriil  stenywi",  somewhat  lessen  the  moral  respom<ibiUty  of 
terminating  pregnancy.  Moreover,  aa  Weber  and  Deguy  have  idiowu. 
pregnancy  Bn<l  labor  are  in  themmdvcs  eau»al  factors  in  valvular  disease, 
and  especially  mitral  stenosis,  through  the  occurrence  of  hemorrhaprs  into 
the  sub.ttanee  of  the  valves  (see  Chapter  III),  «r,  as  in  the  ca*  of  our 
patient,  bring  about  the  recurrence  of  a  slumbering  endocarditis,  and  thii.s 
leave  the  patient  worse  than  before,  often  with  a  progresjiive  lesion.  When 
it  has  been  dveide<l  to  tt^rminatc  pregnancy,  this  shouhl  be  dune  as  soon  an 
pos-Hible.  The  procedure  of  choice  depends  upon  the  severity  of  the  symp- 
toms and  the  neeessity  for  imme<liate  emptying  of  the  uu-rus.  They  have 
been  summed  up  by  Fcllner  in  the  following  scale:  (I)  Induction  of 
labor  with  do  Rilies  bag  or  packing  the  cervix;  (2)  craniotomy;  (3)  forceps; 
(4)  version  and  extraction;  (^)  Ca^^arcnn  section.  In  general  it  must  be 
said  that  the  leas  ihe  operative  interference  with  the  physiological  course 
of  eaeh  stjige,  the  leas  shock  to  the  patient  and  the  better  the  end  result. 
On  the  other  hand,  each  stage  of  labor  is  Ukely  to  l>e  prolonged  in  such 
casea  and  this  mu.4t  be  avoided.  When  the  condition  JH  alarming,  tlie 
relief  shouhl  Ix'  rapid.  Pulmonary  crdema  is  often  at  once  relieved  by 
tapping  the  fetal  membranes,  removing  the  amniotic  fluid,  and  allowing 
the  diaphragm  to  descend;  ulthoiigh  the  labor  then  Ix-eomes  much  harder. 
The  pa(ienlj«  usually  stind  the  oiH-riitive  interference  well.  ,-\s  in  other 
conditions,  etlter  is  preferable  to  chloroform  where  tiie  heart  is  diseased. 
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AORTIC    DI»KA9K    IN    PRE4INANCT. 

Ah  aortic  diaeaae  is  comparatively  rare  in  women,  it  usually  receive* 
little  nioiition.  Il  is  .-tiKiilfieitnt.  however,  that  in  Fellner's  aema  there  was 
a  very  high  mortality  (00  jwr  cent.)  in  the  ra-tiiJ*.  Newell  rfp<iri.i  n  raste 
in  whieh  there  was  lillle  ranliue  tliseomfori  throufthoot  pregnancy,  but  a 
hnrd  labor  set  in.  Forceps  were  used.  Collapse  and  piilnumar)'  ciKlemn 
ensued,  and  the  mother  died  four  hours  after  labor.  The  child  died  also. 
This  i.-;  ifimply  tin  exiimple  of  the  ucule  he«rt  failure  (pnilmhiy  acute  dila- 
tation of  the  left  ventricle  with  sudden  onset  of  functional  ndlnd  insuffi- 
ciency) 1*0  chftrai-Urristic  of  aortic  insufriciency.  Mitral  le^ion^  are  usually 
more  dangprouit  than  aortic,  but  they  usually  give  »\^s  of  gradual  progres- 
sion. The  danger  in  aortic  insufficiency  may,  as  in  Newell'a  ease,  come  on 
very  rapidly  and  result  in  the  dcuth  of  the  patient. 

SUBSEQUENT   PRErAimoN9. 

In  cases  in  which  danp;erou§  breaks  in  compensation  occur  during  the 
COUTKC  of  pregnancy  and  temiinalion  of  the  latter  iK-romcs  necessary,  aa 
well  as  in  those  which  reach  a  natural  termination  under  conditions  in  which 
the  life  of  the  mother  is  endangered,  measures  must  he  taken  to  prevent 
subsequent  eoneeplion.  As  Feis  fioints  out.  the  physician's  advice  to  a 
marrie<l  woman  to  absolutely  avoid  coitus  is  so  rarely  foIlowe<l  that  for 
practical  purposes  it  is  scarcely  worth  giving.  To  rely  entirely  upon  it 
t herefore  savors  of  hypocrisj-.  Feia  believe,i  that  in  these  cikses  projihylaclic 
iiU'asurcK  against  eoneeptiun  should  be  advised.  Fellner  and  Hellendal 
go  one  step  further.  They  both  advnse  and  practise  sterilieation  of  th<> 
mother  by  rp.»ection  of  the  lub«-s,  an  operation  which  is  not  fraught  with 
much  danger,  aud  which  then  reUeves  her  from  the  sword  of  Damocles 
that  otherwise  hangs  over  her  bead. 

M.^TKIMONY    AMI*    HEART   DISBASK. 

The  question  also  arises  under  what  condition  may  women  with  heart 
disease  be  permitted  to  niarr)'.  As  Fellner's  statistics  show,  the  danger 
is  not  very  great.  Blacker  sums  up  the  facl«  in  the  stattrinent  that  all 
women  with  tieart  lesions  will  suffer  from  them  sooner  or  later,  and  that 
thU  period  need  not  be  much  accelerated  by  pregnancieit-  Some  writers 
even  go  so  far  at*  to  stat«  thai  pregnancies  do  not  uIut  the  duration  of  life 
at  all.  hut  this  view  is  much  too  optimistic.  The  best  proof,  however, 
that  the  com]>pnsftted  heart  lesiion  should  not  Ix-  a  bar  to  matrimony  is 
shown  by  Fellner'."  stnlislical  proof  that  six  out  of  cverj'  seven  heart  lesions 
are  not  even  suspected  In  the  average  obstetrical  clinic.  On  the  oilier  hand, 
if  compensation  is  poor,  marriage,  like  any  other  strain,  should  of  course 
be  forbidden.  This  again,  as  Fellner  points  out,  depends  as  much  on  socio- 
logical a.s  on  physical  factors,  for  a  won>an  in  jMior  circumslnnces  may  be 
able  to  live  m<ire  quietly  and  avoid  canliac  strain  more  readily  in  married 
life  than  when  Hupfiorting  herself  by  her  own  work.  Under  such  circum- 
stances the  patient  should  Ik-  made  fully  aware  of  the  dangers  of  conception 
and  coitus.    All  things  being  considered,  compensated  mitral  stenosis  cannot 
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be  mnde  an  exception  to  these  niles,  lUthoiigh  its  pn-sonce  warrants  a  c*p- 
liiin  foreboding  in  tht-  phyHician  consulted,  antl  should  dirprt  hi^  advice 
toward  the  aide  of  caution.  If  coitjiicnnation  hjL»  oikv  been  broken  in  a 
cum:  of  mitral  i<lenoc<iis,  coni!eption  shuuUl  be  forbidden  and  nianianie 
strongly  advised  against.  The  same  applies  to  well-mnrked  chronic 
my  oca  rdi  lii«  or  ncphrttie  cardiopathy  when  these  can  be 
diagnosed  with  probability,  since  they  run  a  more  unfavorable  counw  for 
both  mother  and  Ualui  than  du  the  cam^H  of  valvular  ksiooa. 
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X. 

CONGENITA!,  HEART  DISEASE. 

DEVEIX>PME.VT  OF  THK  HEART. 

In  the  human  heart,  as  in  all  other  complex  unHtomknl  Dtnicturcx. 
thow  tin'  iiiAny  jmrtionH  nhoae  fomi  and  fnnction  nre  ohscure  and  diRiciilt 
of  comprehension  when  <!on.-!iilcic(l  only  in  lh«  light  of  i-onilitioiif  prf!*- 

ent  in  the  a^lult,  but  whith  become 
quite  clear  when  seen  in  the  various 
stages  of  their  development,  A 
brief  ron  fide  rat  ion  of  the  embryol- 
ogy of  the  heart  will  therefore  greatly 
simplify  the  stutly  of  the  anntomy. 
MoreoviT.  it  niu.-<t  l)c  bimie  in  mind 
that  oecasionally  some  portion  of 
the  ntltilt  heart  fail.-*  to  ricvelop 
lieyond  the  embr>'onip  stage,  giving 
rise  to  the  •rif-ntt  and  symptom.-*  of 
congenital  heart  dif«ai«e;  ami  there- 
fore a  knowledge  of  the  embi^'ologi- 
cal  development  is  n«ccHit«ry  for  pur- 


Fio.  ^ran. — V*fy  tmiiy  I'iM^  *rt  1^*  H*vp\npTm*nt  tJ  ihi-  Jiwmnn  firciiliiTon'  '•ytrm-  ilttnwn  frorn 
A  fOOdd  of  II  f^uitijitJ  anbrT(»  2^  min.  Idnc.  ttinul  l«.i  wCfk^  nUt-r  frrndinTMiL  tn-jn  IVif.  y.  IV  MbJI^i 
m1lMitI<n.  Tlmm^d  ww  invparBl  by  Mr.  W .  K.  Uiiiily.i  Tlio«p™iliiiMijliu»«  tlio  tnii  uuri*  i-IO'ilMiliuf 
the  hUttid  to  1li<i  tfhnrimtr  villi,  mnii  thf  l"*!  uinlitlJcAl  vviiu  i  CMB  t '  IcwiiiiK  it  httiit  Ut  Ihn  ijrinmiw  ] 
litut  <//>.  Tlie  fti-t  bTnocliiiil  Of  aonip  »fr)n»  ^AA)  wbirli  ™rniwil  tli«  ImK  iriili  ll»  »ori»  air  ilioini 
bIm.    a.  Oort«la*prct,     II.  LateimlMtmiof  llwhMdtnl  nf  ilmmiivfmlityo. 


po«e8  of  practirnl  dinpnoM*  and  prognosii  as  well  »-•<  for  anatomical  study.] 
The  earlieiit  stage  of  the  cinu!»t«ry  ayst*m  in  the  mammalian  emhrj'O 
consiatii  in  the  fomitition  of  a  number  of  small  blood  •ves.'wlH  and  oapitlary 
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t>l«xuHe»,  which  ttrim*  from  the  menoblast  over  the  surface  of  the  yolk-sac. 
These  soon  unite  to  form  a  ik-rmiu?  syrnriK-lricftl  vanciilsr  sywtcni. 

Ku>mo<i  has  carefully  deecribed  the  earliei^l  (k-vclopnient  of  the  circu- 
latory Eyst«Qi  in  a  humiin  embr>'o  1.2  mm.  lonfE,  estimated  at  about  eleven 
dayi*  ttfU'i-  fertilization.  Another  embryo  of  nliiio:<it  tbc  siinK-  age  (i^g-  230) 
h»s  recently  liircn  di.«-oven>d  by  Dr.  Mall  and  modelled  by  Mr.  \\.  K.  Dandy. 
In  this  embryo  the  vcnou.s  !*ysU'iii  "u*  rcjircsmtcil  alino:<t  (^nlircly  by  the 
umbilical  vpin-i  {UrrA  V),  which  carry  the  blood  that  has  been  aerated  in  the 
placenta  back  to  the  h«url.  They  follow  ihc  border  between  the  embry- 
onic area  mid  the  yolk-xac  and  piis»  forward  to  the 
hcail  end  of  the  ombrvo.  Here  (//)  the  two  %-ein.i 
unite,  and  at  the  union  there  air  given  off  a  nrcond 
set  of  vesseU  consisting  of  a  group  of  four  upon 
each  !<itle,  the  aortic  art^hc^  {A  A),  which  pMxa 
backwani  niorc  or  Icks  parallel  to  the  midline 
and  iioon  munite  to  form  a  single  vessel  on  each 
.■<idf,  the  primitive  aorUc  (AO).  Thwic  two 
aortic  carry  the  blood  from  the  embrjo  proper 
hack  on  each  side  of  the  midline  to  the  numer- 
ous ramificatioiut  in  the  placenta,  whence,  hh 
we  have  seen,  it  is  returned  throu(;h  the  iinibil- 
iciil  veins.  M  thin  Mage  the  heart  is  Mnipty  a 
small  dilatation  of  the  venous  tube,  and  the 
blood  i«  prii[K'lie<l  by  the  jml^ationif  of  the  ves- 
m?Ih  throughout  their  entire  lenRths.  There  i.-t 
scarcely  a  widening  of  the  luuieii  to  mark  the 
site  at  which  the  heart  will  develop, ^namely, 
at  the  point  of  union  of  the  two  unibillcnl 
XTin.*  junt  bcliin<l  the  place  where  the  aortic  nrches 
aw  given  ofT. 

At  a  little  lat^T  stage  (Fig.  237)  we  find 
the  heart  the  form  of  an  S-shaped  tube  just 
ventral  to  the  [)hRrynx  of  the  embrjo  to  which 
it  'u*  fixed,  and  already  two  dilaljition»  have 
taken  place  in  the  lumen,  forming  the  primitive 
sacs  of  the  ventrirle  (V)  and  the  auricle  (atrium) 
(A).  The  piiint  of  union  of  the  veins  (sinuti 
reuniena,  S  R)  has  boen  pushed  further  backwani.  The  umbilical  veins 
have  received  vein.i  entering  from  the  yolk-sac  (vitelline  x-cim*)  a.s  well 
as  a  branch  (duct  of  Cuvier.  D  Cuv)  from  the  body  wall  on  each  sid«. 
The  duct  of  Cuvier  is  in  turn  formed  hy  the  union  nf  a  branch  to  ih© 
head  (jugular  vein,  Jut/)  mid  a  branch  (cardinal  \'v'm,  Card)  exlendinfc 
downward  along  each  wdo  of  the  body  wall  and  giving  nlT  branches  to 
the  muacle  .iCKmcnls.  The  veins  to  the  intestine  .iriae  from  the  vitelline 
vein,  while  the  umbilical  or  omphulomesaraic  veins  continue  as  befote 
to  carry  the  blood  back  to  the  placenta  and  yolk-»ai'. 

Anteriorly  the  arterial  portion  of  the  circulatorj'  system  may  now  be 
observed  to  lie  composed  of  the  truncus  arteriosus  {Tr  A),  a  conlinuation 
of  the  vout  ricle,  and  four  aortic  arches  each  now  corresponding  to  a  definite 


mrn.lnrig  itbour  litv  fourth  itivk 
ikfter  lonttiBitton ;.  nli^Tmnc  Ibv 
furllier  ilai-vlnpiiiuit  of  Oit  IiHfl 
And  of  Ihv  biwhul  nr  aortw 
iircbo  {A  A).  IModiflcd  trooi 
Itii.i  Tim  Ixart  hw  iMiiimail 
ui  ?L  41ut|H^  anil  m  diviiLnl  mto 
■  InincUf  ftrlerlofliu  ^Tll  A  \  ■ 
■iDcl*  irflDthdo  (T),  Hnd  a  •lhrIb 
«uri«la  Mt'B>.  Tkr  inni-r  nx- 
•iollidlal  cudlM  lubr  .iluJol 
IJj^O  wmuHi  rurnivritr  U^ui  tliit 
cnUr  RiiiMTulu  ml"  (Wr.*!. 
On  flA«1>  *kle  ili«  Jiigiilihr  ve^nfl 
IJlUi)  fnmi  Oif  liMil  uiiitP  Willi 
thv  caniiiml  vi^iii*  fCARD^  troiii 
Ihe  Iflink  111  fnnia  thn  'liict  fif 
Cuviw  <0  I'VV^  atilFli  KTi|i(l« 
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visccrul  (or  giti)  arch  of  the  embr)'0  {V  A).     Tlieso  branches  of  the  aorta 
are  of  ^reat  impurUmctr,  for  from  th«m  (be  carotid,  axillnry.  iimoniiiiiiUi, 
ami  [>iiliiionar>'  vpflseU  will  develop. 
Ah  theciHbryo  prows  older  (Fip. 
240)  the  heart  i»  still  oiurc  S^shupct),  tf  -  fl     A.a. 


t-'Ki.  3^M  —  IlrarT  of  «D  pnthcyn  rtliflillv  vUloi 
tlian  ilini  •liown  in  ]<ie,  3X7.  ilinvins  Th*  Mriit>i 
tlocai  in  ilia  furukfttioii  of  iwn  «urirokAr  iLnil  two 
vrnlnrulkr  iMMiclm.    LDriivTi  fn'iit  &  lti«  niiiOd,) 


Pin.  2M.— A  .I:-ii::^ut  jli"inn(  the  intarini  at 
IhirUrmn;  AO.. mior\a  ultiaanu  mitrt^oiar,  »KPT 
V.,m^plam  of  tli«  vcu1ni>loi:  ^4 1'..  nurieuluveulrkp- 
v\mt  ifrifirv;  CA-,  C9n!ili>  ltll^icuU^iJ^  ur  «uri<-iilar. 
ttnlriciilar  «huin^;  AI'R,.  dnriciHt;  .S.A  -iinij* 
iMinirJ^A.  or  pommtm  phaoibfr  inio  irliiph  lb#  iwn 
wiiiF  (41V  tmitiy,  which  corr^pMiiU  1u  Uid  rtiiut 
l«u«»u»  of  Ihr  lo*«r  \'rr1el»r«l«v- 


Fi»-  iMO. — f^rjirin*  to  fhttw  th*  il«y*1cifHn«il  nf  (hi>  fer(f4^nl  Jiriit«tn  (rnin  out  pf  iJi*  primilira  *ortic 
KTohni,  A.  KcliFiiui  ifihn  rix^iilBtnry  vyiimn  sc  tboiil  \tir  tmmit  ttac*  u  I^C-  ^''-  I-VI.  (cntw  or  linn- 
rhiiil  nnLa  <(he  tilth  brihnrhl«J  oreh  tiucribt^  by  Tbihiler  &fi««»  tntiit  kuti  auAitoiDOH*  villi  tht  fciurU*, 
whirh  ill  iha  ImicbI  it  tho  lininchili  breh«>.  AO.  AO.  priniiln*  aurlir;  PA.  PA.  rwliiuniUiiii  pulmonkry 
^lUtttm't  V.  piitnUWp  rvmaum  vttitridi*;  RA.  LA,  RtineuUr  jkiiiciKhi,  H-  SfiKmu  (if  ihA  bdult  vtcfAl 
*Vtt«n  detivvil  {mm  ihi>  Maiutt  »frhi«,  KXT  CAK,  nirnwl  (atijtirt  urUoy  (W  ■irln;  f.VT  <'.*JI.  in- 
t«fiul  e&r<itA'I  trxtty  (cofinrplxiE  li&n  of  Ant  thret  flFchca  I;  COM  Cjllf,  conuDon  oarqlii]  artcy  oonnavt' 
inn  lArhttwcTN  ryiifii  Liut  fourth  Afclioi.  A.  Thtaort*  it  i««n  to  hedvrivad  from  the  fourth  hnnfhiAL  ai^. 
th«  puhnnnitrj'  arlnnn  Sri**  nlonR  llw  «(nim>  sE  thn  iitiitJi.  TIw  duotui  ■rtatiouw  (BoMlU)  ttgfllit*  th« 
difCikt  «fKl  of  th"  atxth  hrwicdiik)  mnh.  Th*  dotted  hnmi  indicBt*  th*  outlin*  of  ambryaiia  ■rtarin  whiiA 
have  auophlfd. 

iiiid  ut  the  jiiiirtinn  of  tho  two  halvon  of  the  S  n  Hmall  rresoentic  infoldiii>[ 
of  the  muscular  and  endothelial  wall  hait  begun  to  protrude  into  the  cnvily 
of  the  vcnliide  (inter\'enlrieulftr  septum,  Sept.  V'.),  while  the  a8<^nding 
litiibof  the  lower  half  of  the  S  ri'prfjflcnls  a  jttenowt*  in  the  lumen,  the  canali^ 
aunnilftii.i  (r.'l.>,  whose  narrowest  part  forms  a  small  slit,  the  ostium 
auriculoveiitTieulare  (atrioventricHlare)   (O.AV.). 
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Thp  (Ipvfioprnfnt  of  tht-  intcrvctitniuliir  wplum  rontinum  rapidly 
(y'lg.  2-11).  and  also  a  flimilar  ntlfse  appoarn  running  longitudinally  alonfi; 
tho  triinru*  arteriosus,  (.-lumping  the  lumen  from  circular  t«  C-aliapcil, 
each  arm  of  the  L'  being  a  channel  leatiing  to  the  corrPRpondinf;  half 
of  thr  ventricle. 

The  Eiuricular  (or  atrial)  cavity  is  now  also  widened  into  two  6>-mmet- 
riral  pouches,  llm  right  and  left  awriclew,  the  eiivily  of  which  i^  continuous 
nilh  th«  junction  of  the  veins. 


OAV 


ScptV. 


Fra.  341. — A.  Itnrt  ■>(  illtihtlr  oM*' tmbry-n  vin«l  ftom  lli*  donal  Mpccl.  •homns  ihc  Hvarautv 
nf  Ibv  torrw  mi'I  ihp  pitiiaoDMJy  ctiAuntii  in  ib«  tnincui  arienHu*.  tDAWik  fnon  ■  Hi*  nuxlvi-^  B. 
Dikiliuii  uf  Uic  iiiiirulu  pDTliuii  of  tt«  mue  hcKTt.  LstUmic  w  in  Fig.  23^  t*£,  F^iwuehmn  valirtt 
MFBimtiiijc  ih(t  nnii>  frtiin  ihf  4tjt>mtiar  jKirtinii  of  tKn  hiiLrt.  Tli*  urmwii  indintr  tit*  «iur**  of  <be 
hlnmlriitmilx.     (.',  Ihicnni  ff  ihr  vrninmilm  p^n-tion  of  iheHune  hiart,  •hovins  Ibf  ocnine  «I  tlicfMr- 

The  trunks  of  the  veins  have  ulmady  undergone  conKiderable  rbangM, 
cuch  that  tlie  left  duct  of  Cuvier  is  now  atrophied,  and  most  of  the  hlood 
from  the  head  and  iippi'r  limb  relumfl  lo  the  heart  Ihmngh  the  right  duet 
of  Cuvier.  forcxhadowinn  (lie  "Uijerior  vena  cava,  while  the  bloo<l  from  the 
placenta  returns  through  the  two  omphalomesaraic  (or  otnphaloniewn* 
tcric)  veins,  wluch  along  with  aniwtoniosejj  from  the  body  wall,  intestinal 
tract,  and  liver  will  form  the  inferior  vena  cava.  The  junction  of  the 
two  veme  cava*  forms  the  ninu.s  reuiiien.'^  which  opens  into  the  auricular 
eavity.  In  the  wall  of  the  sinus  reuuionB  at  this  stAge  there  ia  *  longi- 
tudinal valve-like  fold  of  cmiotheliuin  (VE,  Fig.  241,  R),  so  arranged  that 
blood  from  tho  superior  vena  cava  flows  over  it  into  the  right  auriele 
(atrium),  while  the  blood  arriving  from  the  placenta  is  directeil  uniler  it 
bito  the  left  auricle. 
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Fin.  34;t,— SilII  Itirr  itiicc  ■homni  tam- 
plpt?  di«'it»ofi  ^"if  (Vic  (runrot  AtttrioviM  Into 

Ddm  lUfidnL  uf  «  rftlil^itV  vmtiryo  10  mm. 
l(inA.>  Th*  iirrfr**  tdu^tt  tht<  taiirac  ot  xht 
blooJ-vtnwn .     DA.  rturlux  nncnotiw. 


Very  shortly  after  Ihis  stage  ihc  most  important  chaofces  take  place 

in  th*  heart  (TiK-  242).     The  two  rhannels  of  the  iniiiPii-i  iirlcrioHUs  arc 

now  conipletoly  sepamtcd  off  from  out 

another,   and  cxihI  &»  iliAtinct  veesela, 

the  aorta  (AO)  and  the  piiluionjirj'  ar- 
tery {PA),  connected   with   eafh   other 

nt  only  one  point  through  the  ductus 

arteiiofltiH  (DA).     The  interventiicuhtr 

wptum  (M'ptuin  vcntriculoruni,  ^ept  V., 

Fig.  241.  C)  is  now  found  to  Ix;  alinoft 

eoniplelcly    closed,   and    ihe   originally 

»ngle    auriculoventrieulur    oi>ening     j^ 

now  divided  into  two  portions  tmitra! 

and  tricuapki,  Mil.  and  Trie.)  separated 

by  the  ing^wwth  of  the  septal  ridge.     In 

the   aurirlcs   al.w   grt-at    irhanjien   have 

ocfUrrerl.     The    greater  portion   of    the 

sinus  ri'uniens  has  been  drawn  into  the 

cavity  of  the  auricle,  and  exwts  there  as 

It  eeparate  chamber,  whotw  right  margin 

opening  into  the  right  auricle  'n'  fomierl  by 

the  UniKittidinal  valve  (VK)   {descritwd 

in  connection  with  the  pmvious  stage  of 

development,  now  known  aa  the  valvula  venoaa  dextra.  or  Eustachian 

valve).     The  left  will!  oi  the  right  auricle  is  formeil  by  the  septum  aiiricu- 

lorum,  which  has  grown  eonsicterably, 
partly  thiinigh  the  gradual  ingrowth 
of  ihe  septa!  ridge  and  partly  by  the 
jiufhiu]^  in  of  a  mass  of  connective 
tiRiUe  arising  from  llic  latter  and  from 
the  left  wall  of  the  Hinus  reuniens 
and  l(iic)wn  nx  the  ncptum  inter- 
ponituni.  The  left  wall  formed  in 
purl  by  the  wall  of  the  vein  is  inifier- 
fect.  and  on  the  h-fl  the  cavity  extends 
over  to  the  auricular  septum  (sep- 
iuni  ittrioruml.  Thin  septum  has 
also  not  completely  closed,  and  the 
ivnmittniction  (Fig.  243)  from  a 
model  by  Bom  at  this  st^ge  shows  a 
iloiible  ojwning  between  the  two  auri- 
cles. At  a  later  stage  [I'lg.  'Zio,  B) 
these  openings  have  braken  down 
into  one,  the  foramen  ovale,  and 
it  is  the  opinion  of  Horn,  in  oppo»- 
tion  to  Hi.'*.  Sr.,  that  the  latter  strue- 

lure   is   of  secondarj'   formation   and   does  not   arise   diwctly   from   the 

primitive  inteniurirular  opomngs,  although  it  performs  the  »ame  function, 

—namely,  of  allowijig  the  blood  to  paws  from  the  right  into  the  left  auricle. 


Tio.  3*3. — Aufifiilif  mii  nf  iii»  •mih-  Ii*»h. 
llw  Iili*fa1  mt*n  IhnnijtK  ihp  mfH-fiiirnnrl  itvtrtmi 
v«iii  mil  l.sl'P.i'.C,  l\FA  f'.i  mln  ll.r  iiniu 
rtvitipu*  '.Stt  I.  wikkli  t»  vjiaf m.^  Froni  \hv  nitLi 
■  urli>tc  III.AtH.  I  L>  xhr  Luilai^tiiui  vilvc  I  V£l. 

111*  luncaoliip.     Til" (cmunni  iivatp  \FOIt.OV.'/ 

d(L  If  ]>  diviilnl  Liilo  Irtu  lAilf  t.y  4  iUm  ]mmuitt 
lonilvil  Irvui  ihn  iiititnturLciiJk'  atptum.  TfiW, 
t>wu>piil  oiifn;  ^.V  ,  pBlmonar/  vdm. 
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In  llif  Iftler  ^lajiX'-'*  a  vnlvp-Uke  Hap  of  ronrK-otivi-  li^suo  projects  over  the 
foratuen,  alluning  the  bloud  tu  flow  only  from  right  to  left. 

DBVBLOHUE.Vr    OF    THE    PERICAnSIirM. 

The  pericardial  cavity  developa  as  a  part  of  the  oriRina!  boriy  cavity 
or  ca-loni,  from  whii-li  il  ii*  .-tepnrulcil  at  &  I«t«r  mtagi-.  In  the  wirlii-st  em- 
bryos (I'ig.  2^6)  the  pericarttial  cavity  arises  a«  a  small  space  lined  vrith 
fridothclium,  ^urroiintiing  the  blood-ves-iob  on  f^ach  siik  of  thv  embryo 
(Fig.  244,  A).  These  two  spaces  or  cavities  unite  at  the  head  end  of 
th«  embryo  to  fonti  a  single  poricanltal  canity  which  surroumli*  the 
primitiv«  lirurt.     At  a  slightly  later  stance  the  hoart  and  tlio  pericardial 


Fia.  24*.  ~0»iilo[iiiii'iil  uf  (III  psricilnriitt  rsvity.     A.  Karllot  •uon  m  III*  duvdiqKDMll  of  th* 
pvricudial  sviTy.    t  AftKr  llntiitiKiiir  ]    ['-iiihr)''t  {-"(tfwiwiirlmit  ttmtWy  r»  ihp  riMn^  phim  tn  P^  '^H-    B^ 

IhvpkM  of  lh«4yrlom  piY*mt  m  Ihin  ]ev«l,  l\.  I^trr  ^uiro  nlioiriiis  Thr  div'l'^on  of  «rtvm  Into  plHinJ 
mntl  (KfLtTAnJiAl  r«vj1>'.  LSr1iv]nAtk%j  Tlio  &rnitv  puiiils  lo  llir  <hAfin?I  voiiriifrEiiiii  Ihn  1«u  ravilinL  C. 
nFlUiuiui  ul  til*  |MDi«rdiuiu  in  Ilir  vlull.    (ScliicnBIJc).     A!i!TKS.  MEDlAST-  uituriar  tanliulioiin. 


cavity  lie  upon  the  ventral  aspect  of  the  phar>'nx  and  the  periraniial 
and  plt'ura)  cavities  together  form  the  anterior  or  cephalic  |>ortion  of 
the  ca?lom. 

At  a  lat#r  stage  (Fig.  214,  B>  the  heart  has  grown  to  Till  nlmotrt  nil  the 
ventral  portion  of  the  cu-Jom  in  its  vicinity,  and  about  its  contour  the 
cmneclive  fitwue  of  the  iHwly  wall  is  cloaing  in,  as  8hown  by  the  arrow, 
beginning  to  divide  the  original  cwlomic  cavity  into  a  pleural  and  a 
pericardial  portion. 
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III  fig.  244,  C  this  cloxurp  haa  become  complvte,  and  kc  tiuve, 
represented  in  rough  diagram,  the  i-unditiuns  present  in  the  adult  chest. 
TVic  pericardial  cavity  ia  completely  separated  from  the  pleural  cavity, 
and  is  lined  throughout  by  a  luuglc  layer  of  flat  endothelial  cells,— 
the  portion  groniiiK  directly  upon  the  heart  called  the  (>picardium, 
and  the  portion  romiliig  the  opposite  vrall  of  the  iN-ncurdial  cavity,  the 
pericardium  proper. 

The  pleural  cavity  has  now  grown  inoif  extensive  than  before,  owing 
to  the  growth  of  the  lungs,  which  have  pushed  forwanl  nlung  the  sides  to 
well  in  front  of  the  licarl  and  almost  to  the  mitlline,  leaving  a  mirrow  pleural 
ca\nty  between  them  and  the  cliest  wjilj.  Like  the  iwrirardiaj  cavity  the 
pleural  cavity  i"  lined  with  endothelium  which  extends  partly  over  the 
lung  (visceral  pleura)  and  [lurlly  along  the  thoracic  wall  (parietal  pleura). 
The  anterior  portion  of  the  visceral  pleura  passes  over  the  |)ericardium, 
from  which  ir  i.i  i^^parated  only  by  a  very  thin  mass  of  connective  lijwuo, 
occafiioually  containing  fat-cells.  The  three  layers — pleural  en<luthelium, 
connective  Tiasue.  and  |>ericarilial  endothelium — are  .so  closely  fu.sed  that 
together  they  are  generally  designated  as  the  |X'ricardiuni,  of  which  one 
apeaks  of  the  pleural  and  pericardial  surface.  The  pericardium  docs  not 
extend  quite  to  the  ehesi  wall,  while  (he  pleura  doci*  so,  and  ventral  to 
the  heart  we  find  a  small  space  filled  by  connective  tissue  and  known  as 
ihe  anterior  mediastinum. 


PHYSIOLOGY  OF  TIIE  TETM  CIWrtATION. 

The  blood  of  the  fcetus  is  aerated  in  the  placenta  and  pastes  back 
tJirough  the  umbilical  veins  and  through  the  ductus  venoKUx  (/>.!'.)  to 
the  inferior  vena  (!',*',/.),  without  pa^ifing  through  the  liver.  The  sinu^t 
reunions  has  now  Iwconie  part  of  the  main  cavity  of  the  auricle,  and  the 
inferior  vena  cava  (I'.C/.)  emptier  into  the  latter  near  the  «eptuni  ventric- 
ulonim.  Over  its  mouth  pass  the  remains  of  the  Eustachian  valve  (val- 
vulft  venoKM  dextra)  wliieh  direct.^  the  blood  not  into  the  right  auricle  but 
away  from  it  across  the  right  auricle  to  the  limbus  fossit-  ovaljs.  According 
lo  the  views  of  Galen  and  Harvey,  the  hlood  from  Ihe  superior  vena  cava 
and  that  from  the  inferior  are  mixed  in  the  right  auricle  before  any  of 
the  stn^am  pusses  to  the  left  auricle,  llallcr  and  Sabatier,  however,  believed 
that  no  such  mixing  took  place,  but  |]iat  all  the  blood  from  the  inferior  vena 
cava  (aerated  blood)  passed  across  to  the  left  auricle,  while  the  hlood  from 
the  superior  vena  cava  paM!<i'd  down  into  Ihe  right  ventricle.  Pohlnian 
has  recently  given  an  excellent  review  of  the  subject.  He  has  investigated 
it  experimentally  on  the  fetal  pig's  heait  by  injecting  starch  granules  into 
the  superior  vena  cava  in  some  living  fetal  pigs  and  into  the  inferior  vena 
cava  in  others.  The  hearts  were  then  removed,  and  the  bloods  in  the  two 
ventricles  and  auricles  were  shown  to  contain  the  starch  granules  in  e(|UAl 
amounts,  confirming  the  theor>'  of  (ialen  and  Harvey.  Pohlman  introduced 
capillary  glu.-iK  tubes  into  the  two  ventricles  and  demonstrated  that  the 
pn-sfiures  within  them  were  equal.  The  blood  from  the  left  ventrirle  passes 
at  first  to  the  innominate  and  carotid  and  subclavian  arteries,  below  which 
the  aorta  is  joined  by  the  ductus  arteriosus  BotjiIH.    The  blood  from  the 
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right  ventricle  passes  into  the  main  trunk  of  (he  pulmonar>'  artery,  from 
which  about  oni?-!ifth  <'nt{'i's  the  rami  p&!«sin(;  to  the  hingit  and  about  four- 
fidhs  piiaaes  onward  through  the  duclue  artcriu^us  anil  ent«n  the  (Icucend- 
ing  aorta.  As  the  ductus  nrt^rimtuR  carries  a  little  more  blood  than  the 
dexfpiiding  aorlfl,  the  volume  of  hlooil  in  the  aorta  is  tnore  than  doubled 
and  the  lumen  coniuderahly  widened  below  its  emr>'.  The  blood  below  this 
point  (loes  lo  the  kidneys,  th«  aliinciitjto'  triic-t,  lUv  bluddcr,  and  tin*  lower 
linib».  and  the  rest  goes  on  through  the  umbiliral  arteries  (t'i»&.  A.),  to  be 
aerated  in  the  pla<^enta  and  rettimed  as  dew^rilKd  above. 


Flo.  M5,— A,  Tlio  nrculntlcii  In  ilie  (.r(u.  jun  btiott  hirtli.    Contte  ot  the  Wood  to  utd  tmml 
t!iB  p1*c«ufA,      (S*uai4c1iAuiiilir- 1      VMB  A.  t'Mit  V,  lunhiUnL  %rt9Ty  nail  uruhilintl  ¥*in;  i>l'.  duMsK 
TWiffmj.     Br  Thp  Lnirt  Juiit  hcritr?  hinh,     Thq  cottrv*  oj  th«  bloodiitrpAin  ik  ijai]iML«d  by  ibn  J 
VCS,  VCI,  nipmui  wiuX  InfMitT  vpno  «v«. 


These  are  the  cotidition.'*  pre^ient  up  to  the  time  of  birth.  After  the 
firHt  respiration  the  expansion  of  the  lungs  greatly  reduc-cs  the  resistance 
in  the  pulmonary  eireuJt.  so  that  it  becomes  less  than  that  in  the  aorta, 
and  most  of  the  blood  w  diverted  from  the  ductus  tirtt-riosus  into 
this  new  channel  of  low  resistance.  Ileuce  it  persists  only  a  year 
or  no  after  birth  and  noon  becomeis  chan^d  into  a  simple  strand  of 
connective  tissue. 

On  the  other  hand,  the  pressure  in  the  left  auricle  becomes  greater 
than  that  in  the  right,  and  the  vnlve  of  the  foramen  ovale  in  therefore 
kept  closed  affainst  the  septum,  and  soon  becomes  organized  as  s  part 
of  the  latter. 

With  the  cessation  of  placental  circulation,  the  ductus  venosus  loses 
its  physiological  importance  and  soon  undergoes  atrophy  and  closure. 
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CLASSIFICATION  OF  CONGENITAL  HEART  LESIONS. 

Classifications  of  congenital  heart  lesiona  are  difficult,  and  from  a 
clinical  stand-point  not  always  satisfactory.  From  the  anatomical  stand- 
point they  may  be  classified  as  follows: 

I.  Malfonnations  about  the  heart. 

1.  Malfonnationa  of  the  chest  wall  (ectopia  cordis). 

2.  Mai fonnal ions  of  the  pericardium. 

II.  Abnormalities  in  the  poeitioD  of  the  heart. 

1.  Heart  on  the  right  aide  {deitrocardit  or  dexiocardia). 

2.  Position  of  all  the  organs  inverted  (eitus  transversus), 

3.  Heart  situated  in  the  neck  (cervical  heart). 

i.  Heart  situated  within  the  peritoneal  cai-ity  (abdominal  heart). 

III.  Abnormalities  of  the  valvular  orilices. 

1.  Puhnonary  stenosis  or  atresia. 

2.  Supernumerary  or  defective  cusps  of  pulmonary  valves. 

3.  Tricuspid  stenosis  or  insufficiency:  malformation  of  the  valve. 

4.  Aortic  stenosis;  atresia  of  the  aorta;  malformations  of  the  aortic  valve. 
6.  Mitral  stenosis;  malformation  of  the  mitral  valve. 

rv.  Defects  in  the  septa. 

1.  Interventricular  septum. 

u.  In  the  septum  membranaceum. 

b.  In  the  muscular  part  of  septum  (below). 

2.  Interauricular  septum. 

a.  Defect  or  absence  of  valve  of  the  foramen  ovale. 

b.  Va,\ve  normal  but  not  closed. 

c.  Defect  between  the  muscle  strands  in  the  lower  portion  of  interauricular 

septkim, 
V.  Abnormalities  in  the  cavities. 

1.  Supernumerary  septa. 

2.  Cor  biatriatum  triloculare. 

3.  Cor  biloculare. 

4.  Cor  biventriculatum  triloculare. 

5.  Bifid  apex. 

6.  Double  heart. 

VI.  Deviations  of  the  septum  cordis  with  transposition  of  vessels. 
VII.  Persistence  of  ductus  Botalti. 
VIII.  Abnormalities  of  the  aorta. 

1.  Coarctation  of  the  aorta. 

a.  Above  the  ductus  arteriosus. 

b.  Below  the  ductus  arteriosus. 

2.  Hypoplasia  of  the  aorta. 

3.  Malformations  of  the  aortic  arch. 

IX.  Abnormalities  in  the  arrangement  and  formation  of  the  veins. 

GENERAL    CHAR.\t'TERlSTIC9. 

Such  a  purely  anatomical  classification,  though  sufficiently  complete, 
does  not  furnish  a  good  basis  for  the  study  of  the  cardiac  malforma- 
tions, because  it  does  not  take  into  account  the  relation  of  the  indi- 
vidual lesions  to  one  another.  For,  since  these  lesions  are 
usually  produced  in  groups  rather  than  singly,  it 
is  quite  as  important  from  a  clinical  stand-point  to  recognize  these 
groups  and  understand  their  effect  upon  the  circulation  as  to  recognize 
the  individual  lesions. 

Moreover,  as  will  bo  seen,  the  mere  clinical  manifestations  show  great 
similarity  in  the  various  lesions,  and  may  be  summed  up  in  what  may  be 
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Uirmeil  the  "«yn"tlromo  of  congenital  heart  lesions;"  op, 
in  the  words  of  Peacock  {1S86),  "the  characteristic  symptoms 
of  nialfnriiiation.i  of  ihe  heart  —  cyanowis  (especially 
from  birth),  palpitation,  dyspnoea,  faintinK!>>  ocea- 
s  i  o  D  a  1  convulsive  » 1 1  ii  c  k .'«  n  n  '1  I  i  v  i  d  i  l  y  .  "  Moreover,  t  he 
most  common  phyaical  aign  of  many  congenital  lesionn  is  a  loud  au|>er1icial 
murmur,  moat  intense  in  the  second  and  third  left  inliTwiiaiTs  «l  the  stvrnal 
iTiiir(£iii  in  ijtilli  systole  am!  diuxtolc  and  often  heard  over  the  entire  pre- 
eordium  and  the  arteries  ae  well. 

Ab  Lanwrenux  has  well  said,  "cardiac  teratology  repre- 
sents the  pathology  of  in  t  ra-u  te  rine  life."  The  chief 
pathological  conditions  which  affect  the  development  of  the  fortu^  may 
be  classi-d  ah — 

1.  Inflammation  (fetal  endocarditis  or  myocarditis,  tJic  formation  of 
adhmoiiM  aljout  the  heart  or  vctwcls,  etc.). 

2.  Abnormal  torsions  of  the  cardiac  tube. 

3.  Underdevelopment  of  hciirt  or  branchial  arches. 

These  processes  leati  (fircctly  to  the  production  of  malformations 
which  may  he  deitignated  us  primary  congenital  lei^ions,  stich  aa  Htenosi:* 
and  atresia  of  the  pulmonar>'  arter\',  transposition  of  the  gre«t  vessels, 
stenosis  at  the  Lsthmui"  of  the  aorta,  etr.  The  presence  of  these  Iciuons  in 
the  fu'lus  in  turn  exereiwH  its  effect  upon  the  circulation,  which  alters  the 
course  of  development  anil  brings  about  .secondary  conp'tiital  Wion». 
The  developmental  mechanics  which  result-s  in  the  formation  of  sueh 
groupff  of  lesions  is  well  illustrat<>d  in  pulmoiiarj'  stenoMS  and  atresia,  the 
commonest  of  congenital  heart:  le^on^i  which  nitiy  l>e  considered  aa  the 
prototype, 


Pin.MONARY  STESOSfS    AND   ATRESIA.' 

The  commonest  of  all  the  primar>'  congenital  lesions  Li  pulmonar>' 
stenosis,  occurring  in  2.")4  (BS  per  cent.)  of  the  366  cases  of  congenital  heart 
disease  reporu-d  liy  Feacocic  an<i  by  Keith.  Two  causes  have  been  ad- 
vanced to  e\plairi  its  occurrence:  (I)  emioenrditis  in  fetal  life;  (2)  defec- 
tive development  of  the  pulmonar>'  artery. 

1.  Ttouillaud  (IN35)  ascribed  it  to  enrlocarditis  in  fetal  life. 
This  theory  seems  certainly  to  Ik-  applicable  to  those  cases  in  which  the  semi- 
lunar valves  have  al^^ady  formed,  tiut  just  as  in  the  adult  have  fused  along 
the  lines  of  closure.  This  is  well  shown  in  Fig,  'i'iQ  and  in  a  cjist^  Ggured  by 
Peacock.  Moreover,  a  numl)er  of  cases  have  been  reported  in  which  rheu- 
matism or  infectious  diifcase  in  the  pntgnnnt  mother  has  led  to  the  occur- 
rence of  endocanfitis  in  the  fwtus.  On  the  otiicr  Iianti.  it  must  be  borne  in 
mind  that  in  32'.l  (X2.5  per  e«-iit,)  of  3!)9  cascH  of  pulmonary  stenosi.*  col- 
lected from  the  reports  of  RauchfuKS,  Vicrordt.  and  .\bbott  llie  intcrveu- 


■Atnaiia— '(Gnwk  nr/utnifCatifliw).  not  iwrfuratud),  from  a  -•  nM.anil  rfi^ic*>al]OP- 
iuX—  alimnoe  or  oximno  vorwtriciion  of  luty  natumi  passHgn  or  ojicnuig  of  Ibo  body. 
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trirular  septum  rrmumvt]  incomploto,  indicating  thnl  the  |)riinar>'  lesion 
hftti  taken  plapp  before  the  time  at  which  the  septum  hati  rlosed  (eighth 
week  of  embryonic  life)-  As  OKt  im.t  puiiit<-d  out,  "It  in  imt  eitsy  to 
imagine  a  fetal  endocarditiB  localiitcd  to  so  small  an  area  as  the  pulmonary- 
vftlvi-3  iiiii-st  be  before  the  eighth  week  of  fetal  life."    To  this  very  objec- 


isr. 


Pio,  Mrt. — Piilmnniirc  •l«iiii-i«  •lui-  to  tuiiuu  of  Fm.  St^.-■l^l!rll^^lla^y  •turiu.;-.  due  to  a  laalcill 

thv  pkiF^pi      Ifiruitii  fntri;  n  mpntimiNa  in  xhp  Af-ny  vt  tl't  ixiUuA'di'iluti*-     '  Jifavrn  frmii  •  tpadmHk  in 

Hadisl    MuHum.  WultiriKion.   1>.  C.i      then  u  (h«    ^niir   ll^linl    llnirum,  WcoliintUHi.  r>.  C.) 

abu  m  pkMit  inUirvtntrimlar  wptum.  /AT.tnfUmllbuLarpoRioa  ot  Uiertthtnotrtctc 

tion.  however,  the  advocates  of  lliii*  llteoiy  might  reply  that  in  very  many 
cases  the  lesion  is  by  no  means  confined  lo  the  cusps  of  the  valves,  but  iii- 
volvHii  llie  i-nlire  tnfundibulum,  over  which  the  endocardium  mity  be  thick- 
em-d  and  shrivelled  (I'lK.  247).  Xor  does  il  necessarily  follow  that  even 
though  the  inlervoiitricular  septum  ha.i  otire  chwi'd  il  must  ri'muin  so, 


PATK.VT 
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Tvi.  ^ft- — £\>iniilPfp  pit]nio»nry  Hlrfwu.     (Unwn  fmm  ■  tp4vtni#n  jn  Itif  Army  H«ditf*J  Hufvum, 
WitiliAiitETon,  It.  (M     Thf  tnjhTwtEinrj  irT'n  rn.Ifc  *>  >  blind  nr  {H^own  by  htvkni  Mnert  }uH  mbirt*  liku 

since  it  may  niptiire  under  increased  pn'ssure  or  ulceration  may  rejiult 
from  the  fetal  endoc»rditi».  Such  phenomena  have  occasionally  been 
observed   (Abbott). 

^2.  The  mnlformatiun  may  also  arise  by  "  irregular  cvnlulion 
nfihe  branchial  arches."  Panum  has  shown  thnt  nmirurmatinns 
can  be  producetl  experimentally  in  bird:"  by  raising  the  temperatun-  of 
incubation  (fevor  in  the  mother);  and  His  Iielieven  that  at  least  a  coiuutter- 
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able  portion  of  malformationa  result  from  "disturbances  of  developmental 
roiKlUion.t  caused  by  iiiiiiillirient  nourish m(>nt,  iiiituffioivnt  ai*ratio>i  of  lb« 
blood,  »aii  mcchuniciil  <'au»e»  retnilling  from  niatpositioiiii  of  the  uterus,  dis- 
turbed placental  cirpulalion.  etc." 

It  uui»t  be  recalled  that.  ii»  fhown  by  Hathkc  in  1S4;I,  tho  pulniunar}' 
nrtery  separates  from  the  rest  of  the  truncuH  arteriosus  about  the  ei);hth  week 
of  embryonic  life,  along  wllh  the  reniniiiM  of  the  .-flxlh'  luft  branchial  arch 
which  forms  the  ductus  arteriosus  and  the  risht  pulnionaiy  artery  which 
springs  directly  from  this  anrh  (Figs.  210  and  249).  Th<'  right  pulmonan,- 
»rtery,  according  to  Bremer,  haa  sprung  in  a  similar  manner  from  the  right 
fifth  branchial  arch,  but  the  latter  haa  atrophieil  and  in  now  reprosented 

only  by  the  smalt  segment  con- 
necting the  right  pulmonary- 
iirten,'  with  the  truncus  pul- 
moiialis.  In  the  twisting  of  the 
canliftc  tube  and  separftlion  of 
the  TOntricles  the  part  of  Ihe 
truticus  arteriosus  lonraponding 
to  the  pulmonary  artery  pro- 
tmdea  ventrally  while  the  aortic 
portion  protrudes  doreally.  The 
Inincus  pulmonalis  thus  repre- 
sents the  ventnil  half  of  the 
truncus  or  bulbus  arteriosus  and 
springs  diiTctly  from  the  in- 
fundibuhim  of  the  right  ventricle 
(Fig.  '2VJ).  Stenosis  or  atreNu 
may  therefore  take  place  from 
arrc-tl  of  development  in  riiree 
places:  I,  In  the  trunk  of  the 
|iulnionnry  artery  between  the 
semilunar  valve  and  the  point 
of  branching, — i.e.,  where  the 
pulmonary  artery  i.*  in  cloa; 
contact  with  (and  perhaps 
pressed  upon  by)  the  main  trunk  of  the  aorta.  (Thi.t  condition  is  represented 
iu  ft  ca.'H'  of  Peacock's  series.)  2.  At  the  orifice  itself  (as  in  Fig.  246), 
from  fusion  or  stenosis  of  the  valves.  3.  Below  the  valves  and  within  the 
infundihulum  of  the  right  ventricle,  as  in  Fig.  247,  In  some  ea.-«'»  a 
supt^rnumerary  septum  may  separate  the  infundihulum  from  the  main 
cavity  of  the  right  ventricle,  thus  producing  the  so-called  third  ventricle. 
Peac'ii'k  regarded  this  .■•tructure  as  representing  the  condition  present 
in   the   turtle,    but   states   that    "such    separation"    (into    two  cavities;) 


Flo.  349.— Aehen*  lUuxntlna  (he  i«cM.«  of  pal- 
muiury  •l#nc»Jii*.  A-  Fu*iuii  ttt  llii*  ciuprh.  B.  Vt-tAl 
ftniloivHifU  alTwTmB  it'**  Likfiini1il>uUL(ii.  C.  N'linniLl 
fliiuilF  of  .ipv^lopmrfit  vi  the  nortec  brsDcliUl  ■rc^w. 
I>.  Mkli]vi->luiiiiiTiii  u(  llie  lixlli  bnuielu»l  nth,  Intilini 
W  pulxnaiutry  Jttrr-hia, 


'  lUthkr.  His,  ntid  the  older  vritrn  sjwak  of  ibc  lut  l>t:uir)>ial  airh  from  which  tbc 
pulmonao'  arlefv  arineo  kb  ihc  fiflh  braiirliinl  arrh;  but  'KnMller  (Zur  I-:iit»ickluni9i«r«- 
oliiclit«  ik-r  Kuiifurtcritn  twi  dm  Mutiimulia,  Mur|iliol.  Jahrh..  I.ci|ii;.,  IdirJ,  xxs,  27&)  has 
nwenlly  slmim  that  n  miall  ni'liroi-ntary  areii  U  prftH-il  upon  tlw  MUUe  bMd  "illi  Ibn 
foiirlh.  lie  IcniM  tliiii  small  arch  (nliich  plnrt  no  imporlaiit  Mr  in  (levelopment)  llic 
KTlti.  uiid  llie  {lulmoimr}'  urcli  uccDtdincly  liecuiiift  lite  uxth. 
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"may  be  produced  in  different  waj-k.  It  miiy  d4.'pcn<i  simply  on  undue 
development  of  rixe  ordinan,'  muscular  hands,  or  on  ihU  in  conjnn<-lion 
with  thickening  uf  the  endocardium  or  ^ubjuctnt  fibrous  tisaue."  ilc- 
eently  Arthur  Keith,  of  ]A>nilon,  hiw  revived  Peacock's  idea  that  this  is 
the  portion  of  the  heart  which  U  homologous  with  the  bulbus  cordis  of 
the  lower  animals,  and  which,  a.*  (irwil  Iiiw  iihown.  becomee  incorporated 
into  the  substance  of  the  ventricle  (iiifundibulum)  juat  tm  the  mnus  Lt 
swallowed  up  by  th«  auricle.  Keith  belicvos  that  the  period  diu'ing 
which  this  is  taking  place  represents  the  crucial  epoch  in  the  production 
of  malformations.' 

C'Ortnin  it  ht  that  most  fet^l  lesions  arise  about  the  tin>e  when  lite 
pulmonary  arterj'  and  the  aort4i  anil  the  reninant.i  of  the  bninchiul  arches 
art-  taking  their  final  (umi,  tho  intvrvcntrioular  septum  is  becoming  com- 
plete, and  the  original  {mrtiotui  of  the  branchial  arches  ai«  disapiiearing, — 
i.e.,  betwfwn  the  fourth  and  the  eighth  week  of  fetal  life. 


KKCOKDAItr   M.*UXJKM.\TION8. 

As  has  been  Mated  above,  stcnoms  of  the  pulmonary  orifice  results 
in  ataas  within  the  right  ventricle,  and  the  blood  is  fomed  to  take  a 
new  channel. 

Patent  Interventricular  Septum  with  Pulmonary  Stenosis.— In  80  per 
cent,  of  the  cases  of  pulmonary  stenosis  the  interven- 
tricular septum  is  still  open,  and  the  blood  is  forced  through 
the  open  septum  and  passes  up  through  the  aorta.  As  the  condition  Ik  a 
pcrnianenl  one,  the  current  through  the  septum  continues  and  its  closure  ia 
prevented  (stasis  theory  of  William  Hunter  and  Kussmaul).  In  rare  caseti, 
and  ejtpecially  Ihorte  in  which  the  stii«is  apiicoi-s  at  a  ven'  early  stag?,  the 
blood  current  eddies  through  and  kee]is  open  a  parage  between  the  muscle 
strands  at  tlte  base,  in  contrast  to  the  usual  defect  at  the  septum  mem* 
branaceum.  This  opening  at  the  base  of  the  septum  is  often  accompanied 
by  defect*  in  the  mitrnl  or  tricu!<pi<l  valve;*. 

Dc.vlrovcnaon  ( Rcthlslagc)  ol  the  Aorta.  —  Mon-over.  t)w  pressure 
upon  the  .septum  tend.-'  to  tk-tlect  it  toward  the  left  and  still  further  enlarge 
the  septal  opening  (Figx.  'i^  and  25U). 

In  moKt  caiies  the  <lpfWtion  of  the  upturn  to  the  left  is  so  great  that 
the  aorta  comes  to  lie  iu  the  axis  of  the  right  ventricle.  The  cavities  thus 
come  to  form  an  inverted  Y  whose  arms  arc  formed  by  the  ventriclce  and 
whose  dhaft  is  the  aortu.  Since  the  sliafl  is  inclined  to  the  right,  ihb  gives 
the  appearance  as  ihough  the  aorta  aro«c  directly  from  the  right  ventricle 
(Recht.'*lagi — dext  ix>vei>ion  of  the  aorta).  TMs  condition  is  present  in 
the  majority  of  the  cases  reported  by  .\1iliotl,  eai)ecially  in  those  tn  which 
there  is  complete  atresia  of  the  pulmonar>'  artery  (Fig.  248), 


■  It  m  jKHiible  that  in  ■(ime  caMo.  like  ilicmr  njEurml  t>y  Keith,  the  ruiliiiiMitiii)-  oepta 
repmctit  cndficnrdinl  pockcln  upon  ihe  Ball  ol  ihe  wniHcI*.  Srhminke  (Enilokanliale 
TuwlieiiliildiitiiE  liei  ,\url(-i)inNiil^iicni,  Arch.  f.  pnlti.  Anal.,  etc..  Berl  .  11108.  rxdi.  SO) 
hu*  iliairii  thai  Kitnilur  |wck«;t«  ma^  be  (onnixl  in  ttic  left  ventricle  h)'  ihc  iinixict  nf  a  rr- 
gurgitant  blood  dttvaiii. 
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Open  Ductus  Botalli. — Whon  the  8t«iioai.i  reaches  n  coiiMdcruble  grade, 
much  of  ihe  blood  that  reaches  the  lungs  mudt  pass  to  them  from  the  aorta 
hatrk  through  the  ilurtus  artennttus  (Hotailil  (Fi^.  2*'>6).  whir^h  it  theivfore 

forced  to  remain  ojjen  after  birth. 

Open  Foramen  0\'ale.  —  U  the 
intrK ventricular  septum  has  closed 
before  the  pulmonarj-  HtenoniH  ha« 
oceunvii,  the  n;'!<ii!liiig  stiwia  cnuse^ 
0.  rise  of  pressui-e  in  the  right  auricle, 
and  the  puth  of  Inttat  rt^nisliiiK-e  to 
blood  How  in  through  the  foramen 
ovale  to  the  left  wiride.  The  tttream 
in  thi.'i  direction  i;^  therefore  larger 
than  UKUal  and  prevents  the  initiaJ 
«oleroitis  about  the  foriimcn,  or  cveu 
preserve*  a  channel  in  the  lower  part 
of  the  septum,  ao  that  sometimes  (aa  in 
Fig.  250)  the  valve  uf  t lie  forMmeu  may 
close  and  a  breach  through  this  por- 
ttoii  of  the  tu-ptiiTii  Htill  reiiiiiin  patent . 

Thrc«-chambcrcd  Heart  (Cor  bia- 
IrUluni  triloculare).  —  When  the 
atrcsin  i,*  complete  and  the  intraven- 
tripular  septum  is  closed,  the  right 
ventricle  liccomcs  converted  into  a 
blind  sac  into  which  no  more  blood 
<jin  enter.  The  tricu.-'pid  urifiee  thus 
fails  into  disuse,  and  the  valve  under- 
^in-a  RtenoniK  and  atresia  tiiitil  it  Li 
completely  closed.  The  cavity  of  the 
right  ventricle  remains  only  as  a  small 
blind  !<«c  in  the  wall  of  the  left,  from 
which  the  aorta  ari«;fi.  ror  iHatriatum 
triloculare  (Via.  i'll). 

Lesions  of  the  Peri(Micral  Vessels. 
— The  abnormalities  in  structure  see- 
oiidarj'  to  congenital  heart  diseases  are 
by  no  means  confined  to  the  heart,  but 
e.-'pecially  involve  the  finer  ramifica- 
tionsofthevesaels.  Kecentexperimcn- 
lal  invest igati on .t  throw  much  light 
upon  the  distribution  and  formatjon 
of  these  abnormalitie.'i  in  a  manner 
which  IS  of  great  practicid  importanoe. 

.1.  lJ3fb  ill  1S1<3  was  the  finl  lo  demo iist rule  ciipcrinientally  ihe  t>flf<-i  of  miuiTr  Ui 
the  lieart  ii[Ktn  ilci-pUipniMit.  He  poUoiicI  ttit  li-artn  of  iiati  (l-'unduluii)  enibryoa  l>y  ioo»- 
pomrv  iiniiierHlon  In  1..^  per  ccni.  K('l  solutjan,  and  found  thnf,  though  ihi-  hfuirU  of  mch 
rmbryiM  did  iioi  beul  ul  ull.  nci'«'rtlielt«H  ihcMe  embryo*  reiichoii  tuMi  "laRc,  >>nd  diffpird 
from  normal  finh  chii-fly  in  ttit-  irrusvliar  .ilniclun!  of  ihetr  blood-voBt^la.  Knowpr,  nurkltiit 
with  frog  tadpole*,  Iim  rT<'rnll,v  roiifinnrit  t.orh'ii  oham-nUoiM,  but  ottidicd  the  chiuiffca 


TtOt  UO.— <<Mrrwf*  hd'l  linw  ttt  fore*  m  lh* 
•mbtyonlc  hmi  >bicLi  rouli  Irnm  pulmniiiuy 
Manuui  uitl  Uticl  u>  pnvliice  pairoFy  of  Ihv  wpw 
iuhI  nf  Ihr  duttua  jtclrriirAu*.  .i.  \'cu1rirulv 
«nd  nf  lh#  tvtA\  hv*n  Ltwf»»  tbf  f^tfhf)]  wr^k  cif 
nikbryoniv  Me),  fl.  \unc<»Ur  vnA  r,t  tht-  fvtA) 
lumrl  «t  thBi*lue  *tAC*.  ''  A  ^  p*iImonary  ^ritryl 
/>  ,< . ilurtiu arlwiiHui  'IDuinllii:  R  .*.  riilit  kuri. 
cIb:  K  f .  rlglit  lynlnulp:  J.  A.Mttmticle-.  /.  I'. 
Icfl  Tcntrlolr:  F  O,  foramnl  nv»le.  Thn  Ura* 
nrtvvn  iiiil^rft14  blixxl  currmtA.  tJ^«  bU^k  frtthia 
111*  VRiliiclo.  Uiimrhiln  lIiuH  «i(liiii  (JionridH. 
Tlie  muJl  brrfrin  iiifli(«t«  111*  toicf^  Itittim^  u> 
■lll*M  the  lii«ft  aiiiJ  in  ilrfliwi  il>r  rrpin,  In 
«■*•■  uf  vilron*  crhia  nf  pulTnoiiftry  alraBiB 
Itit  nitnini  in  ih*  iluiliv  u1*nwu>  Hunn  tram 
Aorta  u>  pulmuniiry  arUiry.  iRBUsd  uf  iu  ttii> 
nvorH  dlfHiloii. 
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in  marc  itetoil.  and  hiw  Tound  ihnt  nfl«r  meobttnioul  ur  clirauoil  (acctanc-riilopafonn) 
injury  M  lite  hrnrt  Ihit  Ambrycw  iwiinll}'  bnninir  vory  (Fdi^mnimiit  snil  aiv  Ifna  a<lviilioed 
Ihuii  <lif  (.iinlml",  Tliew  ccubryofi.  uccordiii^  lu  Mall,  aiv  very  similiir  to  tlie  wileiiiiitoui 
tnolc*  frmim-nlly  mt-t  wilh  in  j^iii-coloKiciil  |jracli»,  Knowrr  nlno  found  thnl  t,h^  Hcvnl- 
opuicnt  of  IImi  brnin.  in(r»lin«.  livrr.  anil  j^iiiicro:t«  i-  rnl.'t filial,  ''botb  arlerim  anil  vfins 
:in>  t*cry  much  tlti(1«^ii<le<l.  ikDil  (dIIoh'  vrr}'  ircvguliir  couracs.  ...  Id  most  cbioh 
ihr  Tint  precnpil  Id  ry  loop*  arc  rrprooti  ted  by  latRr  (ibtino*, 
....  but  there  ■»  a  notable  ahxvnco  of  cni>i  I  lu  rieo  in  the  Tiri,  T)ie 
■nwllrr  vwnpU  <lo  not  pudi  oui  nor  fonn  clianwti-tistic  [ilpxiini';!.  Tlicir  dcvclopincnt  ii 
inhihiio'l.  The  wraikcr  Iho  heiin-lwnt  in  fart  I.lic  Icm  do™  tbc  hlooil  floH'  niituaivl  (rom 
lljf  Inr^i^r  vi-nwln  »n<l  iirMiipillnry  \oopB,"  SiiiiilHr  cbsriK^n  bii't  ulrmily  Ixvii  dmcribed 
by  Piuiiim  iind  Darmti-  Jti  rliii'k  einbryiw.  by  .Slockunl  ufxui  fisli  fniHryo*  r"*!*"'"^'  w>lb 
lilbitiin.  mill  by  BnnWn  tipon  tondi  nhidi  tind  lirrn  frrtilizcd  with  himtii  prcvioiisly 
<-jtpcBi-d  to  llie  HClioTi  of  X-ravR.  Ktiuwer  alw  nnUst  lliiit  tiiiiilur  niiiironimlluiiK  utv  com- 
mon in  frugii  nl  tlif  t-nd  of  ibi.'  breeding  M9UK>n  (nhirn  tlic  •jwnn  tnuy  wi-ll  be  wpnlvncd). 

The  secondary  changes  in  man,  outeide 
of  the  hcnrt,  itrt-  i[uite  honioioKoii.-t  with  \\ntM- 
in  animals.  These  iire  oifpfcially  utuicrtlfvel- 
upmt-nl.  in  slttliirp  and  in  inlpUigpnt*  nnd  th« 
occurrence  of  ni»Kurmutiun.-<  of  the  iirloriolcs 
iinil  vonule«.  Just  as  in  Knower's  fro^s,  there 
is  a  dilatation  and  irrcgiiiiirity  »f  venules  often 
in  the  tikin,  viscera,  and  retina  (I'ip- -■^l)-fr"i" 
which  hemorrhages  frequently  luke  place. 
Thickenin);  and  clubbing  of  the  ende  of  the 
fingere  (chiblxMl  fingprs,  Fig.  2A4)  also  lake 
place,  from  proliferation  of  the  connective 
ti«sut-  a-i  B  rwidi  of  the  venous  stasis. 


RCI>. 
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h'i'i.  '^l.-  'riir>r-f'liuiEi1>fniii  llA4H 
'fifT  LimlriAluDi  lhl(H'iiliLr*1  prlHliBOHl 
by  «irii|aZr-I'  hT-ii**!)!  (i(  llir  milincinafr 
Mill  tnriKpril  ntiiice.,  il'mniii  >pca. 
mm  In  ihe  Army  M«tji»]  Mii>«uiii. 
WuliiiiCIOTi.  1).  C.I  ftro,  nidiinim- 
t«ry  Futily  wrmixmilinc  In  Ihr  riahl 
vpnlrirlr;  F  O,  Utnktnm  vvnie.  Tbe 
iim>«>  tn'ltr«I«  Jhv  eoura*  ci  llio 
bli>Kl  ulrtaJTi. 


The  effect  (if  iiulriioimry  stenosis  iipon  the 
niechanirs  of  the  circulation  in  the  adult  is 
very  mnrked.  In  the  first  place  it  brings 
about  a  fall  in  blood-prcssurc  {both  arterial 
and  venous)  in  the  pulmonarj'  artery  and 
in  the  lungs  (Fig.  '2'>'2).  mni  c«n.-«ei|iienlly  a  coircspunding  secondary 
lou'ering  of  pressure   in   the   aorta. 

The  cxt«nt  to  which  other  areas  of  the  circulatory  system  are  affected 
depends  as  much  upon  tin-  (;orrelat4.'tl  defects  as  upon  ttie  stenosis  itwlf. 
If  the  stenoius  is  the  only  lesion,  it  produces  a  fitU  of  prei«<ure  in  the 
pulmonar>'  arterj-,  a  rise  of  pressure  (from  stasia)  in  the  pulmonary  veins, 
and  u  nmrkeci  increase  in  pressure  within  the  right  ventricle,  hke  that 
which  Liideriti  found  in  tlie  tefl  in  uortic  stvnosU  (Fig,  252,  light  broken 
line).  This  always  leads  to  hypertrophy  of  the  right  ventricle  and  right 
auricle,  and  usually  to  the  sign.-*  of  rungenitnl  venous  congestion  to  h*'. 
dcscrilwfi  later. 

Detween  the»e  Ino  graden  of  xeverity  there  exist  all  stagee  of  cardiac 
intiufTiciency,  the  mo^  important  being  the  o%-erloading  or  weakening  of 
the  right  ventricle,  which  leads  lo  transitory  vi-nous  statiis,  tricuspid  insuf- 
ficiency, and  cyanosis.    The  pressure  in  the  pulnioniuy  vein  and  left  auricle 
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U  by  virluv  of  the  pulmonary  stcnouH  lower  ihnn  man\,  while  tlinl  in  the 
light  auricle  is  for  the  same  reason  higher.  Accorrlingly  the  ipndenry  is 
for  vuuous  blood  to  p^sn  into  thv  left  uunclf  iiiid  veiUride  in  diastole  to  a 
much  Kreat«r  degree  than  when  the  pulmoaary  orifice  is  norroftl,  and  henee 
to  caaan  a  gi«at4T  Ivndeiicy  to  oyai)osi«  und  dyspncea  than  in  the  uncoiupU- 
cated  patent  foramen  ovale. 

When  the  foranH"!!  oval*  i.*  patotil  Inil  the  rtepriim  ventrioulorum  closi-d 
(12  per  c-ent.  of  Abbott's  cases),  the  effect  upon  the  circulation  varies. 
Owinfi;  to  the  pulmonary  stcnou^is,  th«  path  of  kaiit  resistance  i^  through 
the  oi>en  foramen  ovale  into  the  left  iiuricle  without  passing  through  the 
lungs,  and  much  blood  may  cirirulate  in  this  way.  Whether  or  noi  tlii.s 
gi\'es  rise  lo  cyanosis  depends  upon  the  actuul  uniuuiit  entering  the  lungsi 
through  the  pulmonary  artery.     Under  ordinary  eircunisiunces  ibis  may 


KORMaL 


Piri.MnN.\Rv 

STESOSB 


Pl'LMOKARY 

SrliXOfl.t 
ANO  ATRfOSIA 


Fio,  2&7, — numrttri]  ni  lUr  nrc-iiliirion  in  pulnt^irwir^'  •trnrt'i>  nn'\  htrpaiji,  Siiiipli>pulinoDafrktmatd«. 
TIl*  brrrrtr*  ahrt^  fhofoU  'if  prp—uro  in  ilio  nririJi  nn-l  (iiilmonnrv  iirltrTflnfl  IbcTIMof  prwnfein  OwvvtiA 
fAVA  anil  rit^tiX  auricle?.  The  ^njkcri  line  imlKtiti*  l^r  hiicli  ifitrBvcnlrif^uldf  |irt»UF«lo  iHr  rvfit  voulrirje. 
ruhudai&Fv  jitruia,  with  palriir  iurriri-niTrirulttr  >rjiiufn  t-^i'l.  |iHt«tai  difclim  ururiiffM*  iDA  ',-.  *nii  itumit 
f<inunim  --ri^lr  ll'yil-  Tlii*  hU«»\  pMrtvnt  [UAdin^  rhnxisl^  thp  p*tcn1  int?r«-inlri'<iiJ&t  vp1i»n  i*  lnil*T«>«4 
li>'  Thr  hpnvy  bri^kpn  Jin^,  Mir  IihM  l-imlt^i  line-  ^ii'lKniE  InlratvttlrL^^ular  piwurc.  Ill*  vliAJled  ciirr««J 
iniliMlr  iiiitfti  liluo.!.  an.  licpiirlim]  urtrrim.  'Ilji-  irUliao  o(  l3ie  oc*  chunutb  tu  the  otli«r  MtanMl 
u  fehuWd  1:1  ill*  ilwiram  beLow. 

ki^ep  onou^  blood  aerated  to  avoid  cyanosis,  but  in  exercise  or  exertJon 
when  more  CO-  it  produced,  this  exoe^s  may  show  in  the  patient's  color. 
Moreover,  the  venou.-<  preNsure  nmy  rise  until  the  pressure  in  the  rittht 
auricle  still  further  exceeds  that  in  the  left,  and  thus  a  lariKier  proportion 
of  this  non-ueraled  blood  ftnters  the  left  sirle  of  the  lioart,  giving  rise  to  the 
vicious  circle  of  the  open  foramen  ovale  (l-lg.  230,  B). 

^    Iimeaniil  wrork  <if  bejirt    \ 
('y*no«l«.  lli^h  prtMure  la 

Aaphyxiu  veaa  cava 

\  PiWMiiiif  or  luianrutpd  blood    <' 
inio  left  aiiricio 

KYMITUMK. 

The  classical  picture  of  pulmonary  )tteno«is  and  especially  of  puIinonar%- 
atreaa  is  the  "morbus  cteruleus"  or  "blue  sickness."  as  which  it  hiii>  Ixi^-ti 
known  sinc«  the  time  of  Seune  (17-19).    The  patient  is  usually  a  small  child 
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or  youth  belonr  the  normuJ  size  und  iiitclligpnre.  He  is  Httit)  to  have  t)e«n 
bl  «<^  at  birt  h  (fts  in  74  of  Ppucock'B  !0I  ra»oii),  or  to  have  become  eo 
(luring  liic  first  year  or  two  of  Hfo  (ns  in  nlmoM  all  of  Peacock'«  other  cattee). 
He  has  snfTered  from  trough  moat  of  his  !ife,  as  well  as  shortnees  of  breath. 
Thr  latter  U-eonies  extronie  or  may  eoinc  on  iii  severe  paroxysms  after 
exertion.  DuriiiR  these  attacks  of  dyspnoea,  the  patient  may 
becoiue  oxtn'nieiy  blue  or  even  blaek  in  the  fare,  ami  they  may  end  in  & 
f  :u  n  t  i  n  g  ripell  or  an  epiloptiforni  convulsion  (due  t^  venouii  atasis 
itiiii  cerebral  iMchiemin).  He  may  alao  have  fre<|uent  headaches.  His 
hands  and  feet  are  usually  col'l  (venous  stasis).  He  is  subject  to  fi'equeut 
b  I  e  e  d  i  n  c  B  from  t  he  nose,  mouth,  intestines,  or  other  niuctms  membranes 
(due  to  oongc^ion  in  dilated  venules),  which  may  even  suggCKt  the  diugnoaa 
of  hemophilia. 

On  the  other  hand,  i>ersons  wich  a  coni^derable  ^rade  of  eon^nital 
pulmonary  stenosis  may  remiun  free  from  sj'niptoms  and  even  perform 
hea^-j'  work,  as  in  ihe  case  <iuoted  by  Peacock  of  a  man  of  forty-four  who 
worked  as  a  navigator  until  six  weeks  twfore  his  death.  8ut'h  eases,  however, 
conHtitiite  only  a  small  percentaf^  of  ever)'  series. 

IHilmonary  Stenosis  with  Patent  Interventrkular  Septum. — However, 
when  the  interventricular  srptum  is  defective  the  condition  is  entirely 
different.  The  lowered  preshurf  in  the  pulmonary  arleiy  usually  eontinuea 
unless  fully  com[)en»uIed  by  liie  anastomotic  circulation.  The  right  ven- 
tricle hypertrophies  until  it  equals  or  even  exceeds  the  left  in  thiekneas, 
and,  owing  to  the  dextroversion  of  the  aorta,  wrnds  it.*  hirgc  quota  of  blood 
into  the  aorta.  The  pres.Hure  in  the  sjstemic  veins,  therefore,  depends  not 
upon  the  prefmuit*  within  llie  right  ventricle  but  upon  tiie  ability  of  tlie 
right  vemride  to  force  the  blood  onwanl  and  prevent  it  from  accumulating 
in  the  veins.  The  presence,  extent,  or  absence  of  .symptoms,  on  the  otticr 
hand,  depends  upon  the  aeration  of  blood  in  the  lungs.  Peacock  well  saya 
that  "in  caaea  of  this  description  the  open  state  of  the  foramen  ovale  and 
the  imiH-rfection  In  the  vein ricular  septum,  so  far  from  adding  to  the  danger, 
really  afford  the  means  of  relief  to  the  overcharRed  right  auricle  and  ven- 
tricle without  which  life  could  not  be  prolonged  for  any  considerable  period." 
That  the  outlook  in  cases  where  defective  septa  accompany  the  pulmonary 
stenosis  is  graver  than  in  cases  where  the  stenosis  occurs  alone  is  iluc  nien-ly 
to  th('  fact  that  in  the  latter  case  the  lesion  is  usually  formed  liitc  in  fetjil 
life,  and  hcni-e  is  comparatively  mild;  or.  if  formed  early,  it  ia  too  aliRht  to 
give  rine  to  the  stafiia  which  keeps  the  septa  open. 


PHYSICAL  SlUNS. 

The  patients,  usually  eliildrcn.  are  of  stunte<l  growtli.  with  eyes 
watery,  veins  of  forehead,  face,  and  arms  large,  very  numeron.«,  ami 
Anurtomoicng  frequently. 

Cyanotis.— So  Etriking  and  »o  frequent  is  the  occurivnce  of  intense  cya- 
nosis in  congenital  heart  disease  that  thia  tenn  haa  become  almost  synony- 
mous with  the  "morbus  ewruleus"  (blue  sickness)  describod  by  Sen&c. 

The  patients  may  be  persistently  livid  or  the  cyanoaia  may  be  pre»cu( 
only  at  limes  of  exertion  or  ill  health.    It  may  then  come  in  attacks  aseo- 
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ciated  with  dynpncca  niul  »uiiictimi-«  convulsions.     The  patients  may  be- 
come quite  bluck  in  the  face  and  may  remain  so  for  some  time. 

Thf  mo  ill'  of  nrigio  of  ihr  cynnonix  in  onij^nilnl  heart  (tbeaae  la  a 
inatU-T  nut  only  of  ndnnlilk'  inierMiC  bul  uf  llip  )trvii(i!el  ;)riu.'liciLl  ini)>ort(inct!  hi  diagnOMi 
■nd  prc«nMic.  Tliooriee:  1.  Mixlun  of  vcnniu  with  srU^rial  blood.  Sccuu  (1749),  WiHIwn 
Hunter,  FucBel.  Mrckt:!.  (kirviiuirl,  (linlrar.  Fnvr<',  Pnji^l,  anA  olhore  euppoied  that  the 
cyiuiaiiiii  WDE  dijp  to  tiip  paivuitce  uf  venuiis  liloud  directly  inlu  ttie  Irfl  uuridc  or  v«ulritle 
tbnniich  tlie  ojien  [onunt-n  ovnlu  or  inter  vent  riciiljir  i^iitiini.  Hhilr  lhi«  niny  piny  n  r6lo 
in  MUDt-  ut  iiidn.ll  in  niont  cnsm,  Moroton  fU'dU-  |l^i)  bmi  hliown  "lliat  complete 
admixture  of  ihc  blood  itiity  Iiikv  pliicv  without  cyuiioKtH.  .  .  .  . 
Thw  is  cunclusiviply  dL-iiioiistrutcd  by  tb«  Iwn  foUowini;  Rnncn. 

■■  (■'ii«.^l''onitnpn  ovntr  ojnin;  |>iili)ioniiry  arlt>r>'  urotw  from  both  veDtriclee,  gave 
olTpiilnionnry  hranclieH,  sikI  foniieil  Ibt?  aorta  deiM«n<lr[ui.  Th(^  aorta  gnvo  off  1  he  bmncliM 
lo  tli»  he:id  uiid  upper  L-\tri.-mili«<  aud  joined  thr  piilinonnry  nrtcry  by  the  ductus  nrtcrjo- 
KUi.     No  cyanoni*.     Age  oiifhi  idcuitIm. 

"Rooond. — Il«art  willi  two  mi-itim:  iiort»  luid  pulmonarj'  arising  from  t)ie  ventricle. 
No  cyanoBiii.    Age  eleven  dnyn." 

KiinKimiiit  other  nl>«ervAlioiix  in  tho  lll«rature  have  continued  Stills'*  contentwn- 
On  Ihc  other  liand,  when  tliere  ia  auxin)c  of  venoui  and  arterial  blotvl.  a  reldlively  ali^ 
slturis  or  eurdiu<'  wraknisa  from  ovcndrain  or  diseoM-  mny  brintc  about  inlenwi  eyanoda. 
Tvhieh  would  not  oorur  in  [icrNonH  with  licallliy  1ipHrl», 

2.  Tin"  ooeoiid  tbtory,  proposed  by  Mur^iuiiii  (17fltl  and  Kulxiwiueiilly  advocated  by 
I.oiii<.  Bouitluiicl.  Viilleix,  lliuwe.  MWf.  and  Itokilnnnky,  wax  Chat  owinic  to  the  pultnoiiMy 
Bleno"i>i  then-  Ksf  NUuiiii  in  Ibc  syMeniie  vinnn,  anii  ihal  llw  cyaiio-i«  rwnllted  from  tint 
fiurtor  only.  To  ()iit>  lb<Mry  liruiieher  udiln  the  f^iel  itiut  l)>e  cujidUiiriw  and  prtrcapiltaiiiM 
amnliTiidy  iiinrkedly  dilated  Ifur  rriwon*  ffit'eii  atiuv-r  on  page  <1M]  and  that  in  (hcardibtnl 
capillaricw  iiliithl  Maxis  hriiitiit  ntHtiit  itinrkoil  rynniiMri. 

Another  faclur.  to  wliich  utteritioii  hajt  been  ealled  by  Vafpiei.  Cmer,  niiil  utben,  i* 
dial  in  «iieh  ea*m  eyniio«iH  \n  iwunlly  nrrompaiiied  by  tntrnfw  polyeytbirinia,  nml  tlie  In- 
crenae  in  the  aiiioutit  uf  the  CO,  Iwnjoelohin  iiilviwiiien  the  c>'auoBiii  ulijeb  iiiijcht  olber* 
wiiw  be  pivsNiI  in  niodcnitc  degree. 

None  of  Ihew  theorieH,  howdii'i  i,  rxplnin*  the  .ibHenee  of  eyankwis  in  cana  niiere  all 
the  venous  blood  pitKncM  Into  the  uorl3.  In  tbtw.-  auftn  the  veiilrielen  aie  strrmgly  vxertJnK 
both  theit  iiiiel ion- pump  mid  ttirce-piitnp  action,  no  thut  blood  doen  not  necumuUtc  in 
tlie  veiii«.  On  the  other  hand,  the  premHire  in  Ihe  8ortH  (r;intcinK  from  9U  to  120  mm.  lift) 
in  about  thrw  tiiiies  us  hiirli  lui  the  prvn>in>  nommlty  prenviit  in  the  piilnionHr>'  ujlery. 
and  henee  in  eapuble  of  forcing  n  very  large  nmount  of  blood  tluvugh  Ihc  wide  brnnclual 
aiteriUB  or  open  durtnij  nrteriiwiix  (llolaUi)  Co  the  hmRK. 

Whether  adiiiixture  of  venuu.-  blouil  will  or  will  not  pivduee  oyanoaiii  depends  lar^ly 
ii[>ori  the  amount  of  (!tl,  which  Ihe  ubnoniiid  pulmonary  eireulation  enn  tnke  core  of,  and 
tvhieh  in  tnnni  rnHet  in  more  limileil  thnii  in  the  nomi.il  individual.  Wlien  excrafovn  rxnr- 
cImc.  utrnin.  or  cardiac  weuketiinic  eauMvi  uii  abnonnul  iiie/vane  of  CO,,  cyaiUMis  uiakt»  lis 
appearance,  niul  owing  to  the  ccituteuitol  diUtatiun  of  Che  capillarin  the  eyanotic  efleet 
in  mngiiifie<l. 

The  ciuHW  in  which  cyanoniti  occuni  in  Hpellii  arv  probably  eiamples  of  (rai^flury 
venoUH  Man'  (in  congnnilally  cDlnrged  cupilloiies  and  cajiillnry  plexiu).  In  cnocs  with 
o]ien  toranien  ovale  Kla«i8  in  the  nynlemie  veinn  ftn<!  right  heart  will  divert  an  nbiiormally 
lane^  nmount  of  t'enulu  blood  thn>Uf:h  the  furainen  uvikle  (F'i^.  2o(l). 

The  hrjid  oeouinually  nhowB  sigiu  of  oilier  ulinonnaliliea  in  form.  There  iiMy  ba 
delkient  formation  of  bone*  of  akul),  abnormalitic*  in  the  form  of  the  cars,  hari>-lip.  cleft 
palate,  «te. 

Vascular  Changes  in  Ihc  Retina. — Marked  rhanf^a  in  the  vessels  of 
the  retina,  (=c*n  upon  vxamtnatioii  with  the  ophthulmosiropc,  vrvtv  firsft 
reporto*!  by  Knapp  in  1H6I.  In  cases  with  marked  cyanosis  elsewhere 
thet«  are  oft4:-n  irregularitiea  in  the  lumina  of  arterieii  and  veinn,  which  sre 
tortuous  ("renemhiing  large  angle-worms,"  Posey)  and  in  some  places 
ver)'  widf  (twice  as  wide  as  normal),  in  others  very  narrow.    "Both  vcinji 
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antl  arteries  beconw  iiiufh  darker  than  normal,  the  former  asHuminK  a  deep 
violet  color,  while  the  arteries  retwinhk-  normal  veins.  The  jM^riphfrul 
twigs  of  the  retinal  vesweU  itre  distended,  and  vesscU  which  aw  usually 
invUiW  may  Iw  seen  over  the  entirw  fundui-.  .  *  ,  .  Small  bemor- 
rhafies  are  of  frequent  occurrence"  (Posey)  (Fig.  253).  In  doubtful  ciu»8 
thU  feature  may  he  of  great  diag- 
nostic value,  but  it  can  be  expected 
to  nrcur  only  in  those  cAJ«es  in  wliich 
there  ia  a  considerable  degree  of  cy- 
anosis and  in  which  the  prenatal 
blowing  of  cireulation  ha»  probably 
been  marked- 
Clubbed  Fingers  (Hippncratic  Fin- 
gers).— The  ends  of  the  finRcrs  under- 
go peculiar  changes  (dul)lH*<i  fingers, 
ilippocrntie  frngens)  (Fig-  2J>4),  which 
also  occur  in  chronic  pnlnionan,'  <iit<- 
ea*e»,  tuberculosis,  chrnnic  rardiac 
disease,  especially  in  children  and  in 
ronditiom<  pniducing  Inng-coiitlnucd 
local  or  general  venous  stasis  (Eb- 
atein).  The  change  i.'*  confim-d  to  the 
pulp  of  the  finger,  which  is  thicker  than  normal  and  broadest  near  the  tip, 
and  tapers  in  a  proximal  instead  of  a  distal  direction,  The  nails  are  very 
eonve.x  in  both  longitudinal  and  iransverste  dianietert.  They  are  usually 
cyanotic.  The  form  of  the  bones  is  practically  unchanged.  E.  Kbstein 
has  eol]ecte<l  a  larp>  numlter  of  olii^Tvalions 
^.^i^^V—^  which  prove  that  clubbing  of  the  fingers  and  toes 

aj  Vr'fO  Jl  re.sull-.'*  from  chronic  powuve  congeation  either  gen- 

P  ■  jt^lp?  cf^J  or  local  (from  pressure  on  veiiut).    The  earlier 

I  f-_  L*.  Jrv,^  in  inlra-uterine  or  in  extra-uterine  life  that  the 

congestion  uociirs  and   the  lunger  is  its  duration 
the  more  marked  is  the  clubbing. 

The  occurrence  of  clubbed  lingers  is  dejwndent 
on  almost  the  same  factors  as  cyanosis,  iiud  the  two 
features  usually  occur  together  or  are  both  ab«)ent. 
Cardiac  Signs. — The  prr-cunlium  almost  always 
bulges,  and  the  wavy  systolic  impulse  over  the 
preeordium  due  to  systole  of  the  right  ventricle  is 
usually  seen.  A  sx'stolic  impulse  at  the  iipox  may 
or  may  not  be  present.  The  area  of  canliac  duines.i 
is  usually  enlarged  to  both  right  and  left.  On 
palpation  a  rough  systolic  thrill  is  felt  over  the  pulmonary  area, 
from  which  it  is  transmitted  diagonally  upward  toward  the  left  clavicle 
and  downward  over  the  preeordium  (Fig.  255).  In  cases  in  which  there 
is  II  defect  in  the  M>ptum  ventriculorum,  this  thrill  is  also  intensified  over 
the  third  and  fourth  left  interspaces  near  the  sternal  niiirgin. 

The  charaelerislic  sign  of  pulmonar>' stenoais  on  auscultation  is  a  sys- 
tolic   murmur  accompanying  the  ftbove-iiientioncd  thrill  and  following 
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the  firnt  sound,  loudcift  over  ihc  piilmonRr)'  area  or  just  beyond  it  in  thftsec- 

orni  left  iiilerspace.    In  sharp  contrast  lo  the  munmir  of  aortic  s1«iiom«.  it  u 

liaii^milicii  upward  and  to 
the  left.  It  is  aU>o  hvard 
over  the  precordiuni,  hut,  un- 
less llie  inHTvcntrifuIar  wptum 
or  dnrtua  arteriosiLs  (Hoialli)  is 
open,  it  i»  not  usunlly  traiu«> 
mitted  to  the  ayatemic  arteries. 
The  (M^cond  pulmonic  sound  i» 
cither  absent  or  auppreaaed  in 
spite  of  the  nwpiriitory  di.-<tress. 
Howoivcr.  it  is  tiotpwortliy  that 
in  those  caaea  in  ivhirh  there  is 
uniform  pulmonurii'  Htrcsia  cx- 
tendinj;  over  one  or  two  cm. 
an<!  where  tlw  Wion  i«  at-tually 
most  severe,  the  murmur  may 
lie  enlirely  tarktii^.  The  i<amc 
appIii.-«.  of  eourse.  to  complete 

obliteration  of  the  pulmonary*  artery.     Needless  to  say,  the  imperfeetly 

funiii-il  vidvi'ri  may  l>e  insufTu-ienl  and  a  dia-ftolii;  murmur  due  to  regurgi- 
tation may  also  be  present.     However,  a  murmur 

of  thia  tytx"  !.■<  most  frcfuwiilly  due  to  the  defect 

in  the  inierventrimlar  septum   (see   paj^  4-14). 
Open  fornim-n  ovale,  when  presptit,  rarely 

gives  eharactf^rietic  aliens,  but  occasionally  may  be 

rliftgnoned  from  a]in*syHloltcmurniurIii-ttrdat  the 

base.     The  signs  due  to  an  open  ductus  artcri- 

oaufl  Botalli  are  f^o  similar  to  those  of  pulmo- 
nary stenosis  that  even  in   typical   cases  it  J;? 

almost  impossible  to  diagnose  in  the  presence 

of  the  latter.      The  murmur  fmm   lh«   former 

is   more  frequently  heard  at  the  back  to  the 

left   of   the   third   and   fourth  dorsal   vertebra) 

with    evcrj'    marked    inspiratory    acceiitiiation 

and   expiratorj-  diminution    (Francois-l-'ranck). 
The  chest  is  usually  poorly  expanded,  often 

pi^on-breaated.'      Hariison's  grooves  are  often 

prominent.      Sifpis   of   phlluaia   (areiiH  of   dul- 

ness,  tubular  breathing,  increased  vocal  fremitus 

and  rAlea)  an>  very  common,  especially  at  th« 

apices  (SO  per  cent,  of  Abbott's  cases),  in  cases 

which  have  passed  the  age  of  infancy,  and  tuber- 
cle bacilli  are  frequently  found  in  the  sputum. 


Fin.  Jsn.—DirtcUan  ol  blood- 
vlrnun*  itiiii  pmapasMUun  <J  mur- 
mill*  Hivniiiajiyina  <lf(*i'I  w  Ilia 

mry  Btaouni.  *nd  opcti  tluMiu  w  t«- 
rionw  '.n<>tidli>.  DEf.  SKFT^ 
deteci  la  iVif  inifrrtnirifular  m^- 
(uiu:  /'.  ;<r..  putiDonnry  ^anM*; 
FAT  DA.  Mint  •iuHiu  krurlo- 

tuxnxijiiin;  i,2.s.t.ai 

(he  oorrcpniidinc  nbi. 


'  Thli  Ratnctoi  of  tlie  ('Iicat  niay  perlispa  b«  of  reflex  oriian,  »inco  F.  Jvnudcn  (tJcber 
einijCV  ICxjicriiin-nic  lUf  Ijrhfr  van  lior  canliiiltn  D>iipniii*,  Wjeii  klin.  Wchiiwhr,.  ISfll), 
uniler  v,  Rai^'li'.*  (lirtrctiun,  hn«»hi>wn  tliat  llic  (liaiihrnciii  nw  when  the  L>Iixh1  Quw  ihrougb 

the  tuiijp  in  itiiniiiiiihtMt. 
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Condition  of  Other  Organs.  —  The  abdomen  is  often  very  full,  the 
liver  and  spleen  enlarged,  especially  in  cases  with  cyanosis  and 
venous  stasis.     The  genitalia  are  usually  underdeveloped. 

The  blood  count  usually  ranges  between  6,000,000  and  9,000,000,  the 
haemoglobin  between  110  and  130  per  cent. 

There  are  often  albumin  and  casts  in  the  urine,  which  is  frequently 
scanty.    Occasionally  there  is  blood  from  the  dilated  capillaries. 

DIAGNOSIS. 

As  stated  by  Rauchfusa  in  1878,  the  diagnosis  of  congenital  pulmonary 
stenosis  can  usually  be  made  from  the  following  symptom  complex:  "  Cyan- 
osis, from  birth  or  following  signs  of  cardiac  affection  which  were  then  pres- 
ent; signs  of  dilatation  and  hypertrophy  of  the  right  auricle  and  ventricle; 
systolic  murmur  and  thrill  over  the  conus  arteriosus  and  pulmonarj-  artery, 
not  transmitted  to  the  carotid  arteries."  He  admits,  however,  as  do  all 
subsequent  authors,  that  the  exact  diagnosis  of  the  secondary  lesions  intra 
vilam  is  almost  impossible,  owing  to  the  multiplicity  of  the  lesions  which 
may  occur  and  the  fact  that  so  many  of  the  signs  overlap  one  another. 

TREATMENT    AND    PHOGNOSia. 

As  regards  prognosis  statistics  vary  considerably.  Of  Stoelker's  53 
cases  32  died  at  birth,  12  during  the  first  year,  and  11  during  the  first  decade. 
Only  4  reached  the  fourth  decade. 

The  age  of  death  in  Abbott's  series  was  as  follows: 


PoLUONjiRT    StENOSEB. 

PtII.HONARY    ATBEBIA. 

Age  at  death. 

^ 

V.  S.  cloewl, 

0 

F.  0.  dosed. 

detactV.S. 

P.O.  patent, 
defect  V.  S. 

V.S 

.  closed. 

F.  O.  dOKd. 
defect  V,  S. 

F.O.  patent, 
defect  v.  8. 

Before  1  year ..... 

4 

3* 

s 

2 

lot 

1-7 

o 

10 

s 

0 

.■) 

0 

7-14 

4 

5 

4 

0 

0 

0 

14-20 

3 

8 

S 

0 

0 

0 

20-28 

6 

3 

0 

0 

0 

0 

28-45 

1 

0 

0 

0 

0 

0 

61 

36 

20         , 

« 

5 

10 

* 

9.7  per  Hnt. 

t78ptl 

ceni 

One  can  hardly  fail  to  be  struck  by  the  contrast  between  the  cases  of 
pulmonary  atresia  and  pulmonary  stenosis,  since  78  per  cent,  of  the  former 
die  in  the  first  year,  while  this  is  the  case  in  only  9.7  per  cent,  of  the  latter. 
Even  of  these  only  36  per  cent,  survived  the  age  of  puberty  and  only  one 
reached  middle  age. 

In  the  individual  case  the  physician  may  be  guided  by  tie  intensity 
of  the  symptoms  even  more  than  by  the  physical  signs,  severe  symptoms, 
as  a  rule,  portending  an  early  death.     When  the  symptoms  in  early  youth 


443 


DISEASES  OF  THE  HEART  AND  AORTA. 


arc  cutnpnratively  mild,  the  prognoHis  i»  a  little  better,  but  nn  early  death 
from  ]>hthi)iis  or  acuu.-  i-Ddocarditti!  is  alwavH  to  be  feared,  even  when  the 
heurl  fiiilurc  in  less  intense,  ll  is,  tlierefoiv,  niofil  iinporlant,  a»  Peacock 
flupRPsted:  (1)  to  keep  the  patient  warm  by  both  warm  clothing  and 
sujuuni  ill  a  balmy  climate;  (2)  to  keep  him  leading  a  quiet  life  on  a  diet 
of  Doumhing  hut  easily  digested  food.  For  paruxysnui  of  dyKpu<m  and 
distress  free  purnalion  ahotiUI  l>e  rpsorted  to.  Venesection,  which  was  recom- 
meitded  by  Feacock,  thougli  indicalcd  by  both  the  venou»  stasis  and  the 
high  viscoHJty  of  the  blood,  is  a  tianKeroua  procedure  and  sltouki  be  used 
only  as  a  last  rcjtort,  lor  the  coagulation  of  the  blood  in  these  cases  is 
often  retarded.  Uefore  performing  it  the  coagulability  should  always  be 
detemiined. 

The  general  cardiac  stimulants,  such  as  diRitalis  and  strychnine,  are 
rarely  of  much  valvic.'-ince  in  moat  oaj«es  tin-  heart  h»,-<  uln-iuly  reached  the 
maximum  of  its  power  and  cannot  be  stimulated  much  further.  Vasodila- 
tion from  aiiiyl  nitrite  and  nitrofflycerin  may  sometimes  help,  and  Peacock 
recommends  the  use  of  warm  baths  or  mustard  baths,  especially  for  (be 
convulsions  of  children. 


DEFECTS    IN  THE   IXTEltVE-Vntl<TL.\R  SEPTL'M. 

OCCfHREKCE    AND    PATUOCiBXESIS. 

As  has  been  stated  above,  defects  in  the  interventricular  .^-plum  are 
usually  with  and  secondary  to  other  malformations,  this  being  ihe  case  id 
117  (78  per  cent.)  of  IIU  cases  studied  by  Abbott.  Pulmonary  stenosis  or 
atrcitiii  was  present  in  7.'*  cases  ("iS  per  cent.).  In  only  24  cases  (10.1  per 
cent.)  were  there  no  other  abnornialities. 

The  circulator}'  mechamsm  which  keeps  the  septum  from  closing  in 
the  presence  of  pulmonary  stenosis  has  l>een  discussed  above  under  the 
latter  condition.  In  the  other  cases,  in  which  Abbott  classes  it  us  u"  second- 
ary  lesion,"  the  mechanism  is  similar. 

In  the  uncomplicated  ca.ses,  however,  the  causation  is  more  obscure. 
In  a  few  cases  it  is  accounted  for  by  fetal  endocarditis  affecting  the  septum 
interpositum  befoiv  the  septum  membmnaceum  has  formed.  In  other 
cases  the  septum  membranaceum  does  not  form  completely.  After  birth, 
when  the  pressure  in  the  left  ventricle  rises  high  above  that  in  the  right, 
t  he  rush  of  blood  from  the  left  ventricle  into  the  right  may  push  the  septum 
along  wiih  it  and  may  cause  it  to  protrude  as  a  funnel  into  the  right  ven- 
tricle (Tate.  Ilebb) .  In  stiH  other  cases  the  septum  forms  and  protrudes  aa 
an  aneurism  of  the  septum.  This  aneurism  may  rupture  later  and  give 
rise  to  the  defect. 

Some  cases  of  apparent  defect  in  the  septum  are  due  to  ulcerative 
wptal  endocarditis,  but  these  are  probably  few.  Trauma  may  produce  a 
nmilar  effect  in  adult  life. .  McOscar  and  Voelcker  report  the  case  of  a  man 
who  was  run  over  by  a  wagon.  Rupture  of  the  interventricular  septum 
reaulted  and  the  patient  died  eight  days  afterwards.  Reins  states  that 
pulmonary-  tuberculosis  has  been  found  in  every  adult  in  bis  series,  but  this 
is  by  no  means  always  the  cose. 
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PATHOLOHICAL    PUVSIOLOGY. 

When  the  defect  in  the  septum  is  M.-condur>'  to  ft  wvcre  pulinonar>' 
»tenoiii(i  or  stroma,  as  hafl  been  seen,  its  effect  ia  to  allow  blood  to  pass  from 
the  right  ventricle  into  the  left,  nnd  uniler  iiny  oireuincilance.')  this  ia  ihe 
caae  durin^c  fetnl  life. 

When  there  i«  no  .-•ueh  nietiosis,  however,  and  the  strength  of  the  left 
ventriele  iiicreaites  after  birtli,  the  eurrent  passes  in  llie  n-verse  direilloa 
And  aviiit*'d  hlood  pa«*es  from  the  left  ventricle  into  the  right.  The  effect 
upon  the  work  of  ttie  former  is  rouM'i|uenlly  about  the  .sunie  lut  thnt  of  n 
leak  ai  the  mitral  valve;  intraventricular  pressure  is  lowered,  and  the 
systolic  output  must.  Ix;  iniTir)L'<cHl  in  order  lo  nmintiiin  the  cirrulation. 
The  left  ventricle  consequently  hyiJorirophics  as  n  result  of  the  strain:  the 
right  ventricle  hyjMTirophies  alio  as  a  result  of  the  inci'ea.ac  in  the  blood 
forced  into  it.  The  extent  of  hypertrophy  of  the  lallt^r  chunilx'r  depends 
largely  upon  the  rfze  of  ihe  opening.  .Va  the  right  ventricle  hypertrophies 
and  pressuR'  in  the  right  ventricle  increiL-es,  (he  leaknge  diriiini.-ihc!*,  w 
that  ihe  effect  of  the  lesion  tends  to  correct  itself:  on  the  other  hand,  the 
pressure  in  tlw  jmliiionury  artery  itien-aw:'-  But  .^nce  the  ordinary  resaal- 
ance  in  the  pulmonary  circulation  is  much  less  than  that  in  the  systemic, 
when  the  forces  of  both  ventricles  approximate  one  another,  the  effect  on 
the  pulmonary  circulation  is  the  same  as  though  tlic  left  ventricle  became 
weaker  and  the  right  remained  unchanged.  l*ulmonar>'  engorgements 
may,  therefore,  result,  with  consequent  dy.spna'a.  tn  most  cnse.^  howe\-er, 
the  hypertrophy  does  not  reach  this  point,  and  it  is  only  when  the  heart  is 
stimulated  by  effort  or  ex«r<'i.i<-  that  pulniunury  engorg('nienl  sets  in, 


srMPTowa. 

In  considering  the  symptoms  and  signs  of  defects  of  the  interventricular 
weptuin,  one  must  differentiate  sharply  between  those  cases  in  which  the 
condition  exists  ulone  and  those  in  which  it  is  secondary  1«  other  lesions. 
In  the  latter  case  the  manifestatioDB  of  the  primary  conilition  may  predomi- 
nate; and  th«se  are  discussed  in  the  corresponding  sections. 

The  symptoms  from  mmple  defect  in  the  inleni-entricular  septum  are 
few,  and,  as  a  nile,  are  confined  to  more  nr  les.-*  weakness,  dyspnoea,  and 
palpitation,  rather  than  the  cxtcniavc  symptom  complex  met  with  in 
pidmonary  stenosis. 

rnTBICAL  «I0N8. 

In  marked  contrast  to  pulmonar)'  atenous,  marked  eyanaiis  U  not 
one  of  the  signs  of  uncomplicated  defect  in  th*'  interventricular 
septum,  since  there  is,  as  a  rule,  no  staus  in  the  veins  and  the  abnormal 
blood  stream  llowa  from  left  ventricle  into  the  right.  Cyanosis  may  occur, 
however,  as  the  result  of  a  canliac  overstrain,  just  as  in  any  other  condi- 
tion of  cardiac  weakness,  hut  is  not  abnormally  intense.  The  fingers  are, 
aa  a  rule,  not  clublxHl,  Over  the  preeordiuni  nnd  epigastrium  there  is 
usually  violent  systolic  i«lraction,  produced  by  the  hypertro|diied  right 
ventricle.  There  may  be  violent  systolic  pulsation  of  the  conua  arteriosus  , 
in  the  second  left  intenspace.    The  area  of  dulness  may  he  enlarged  to  both 
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right  and  left,  or  Uwfp  may  be  no  rhungi"  from  the  ;inrmnl.  There  i» 
almoiit  always  a  wfll-markecl  systolic  thrill  over  the  third  left  interspace 
Hear  tho  jU.-miil  miirgiii. 

Auscultation  reveals  the  presence  of  a  murmur  which  wjw  first  dcscHbe«l 
by  Roger  in  1870  in  tho  following  wonlei: 

"It  U  in  Rrneral   reinarknbly  intpnan;  iui  maximum  ia  not  at  thn  apex 
(as  in  ttlWrttliouH  oJ  Ibo  auriculoveulricular  urificte).  iior  itt  lUe  riciit  bate  (an  in  a»nk 

ilirncicis),  nor  u(  the  Idt  baa»  (aa  in 
piilrtinnnry  Mcnoaiiil.  Thi*  maximum 
in  ui  tho  ii)i(>er  (lurtl  of  llie  |in«or- 
ciinl  rc'fcion  iin<l  is  tiic-tlinii  likr  clic  wa* 
rrieiil.tr  neptiim  il»oU.  It  i*  sIdk)* 
;iiiil  t'l-ry  |iml(ini!i.ii.  voiaiiiVQciils  with 
syilolr  Dtid  rrpl.icinK  thr  two  ncirmul 
*ouiiiU.  [t  i-  (ixed  witlidut  propa- 
lEiiiiori  ill  the  [arge  t-eiMrti.  ua  is  the 
{^n>r  with  iiorltr  nr  imltiiobary  *tMuiid>, 
iin<l  liM-rviiMn  in  iiiT«ni)lly  ei|ually  in 
all  ilircclioii!!  lu  imiT  piuon  niny  from 

thii^  centniJ    [>ninT The  miir- 

miif  cotTvsjmNrlc  »i(li  u  vpr>'  Fxleia{v« 
thrill  niiith  fxiictly  coincide  nilh  it, 
....  The  iimmiur  doo*  not  chmiipp 
111  tlic  courw  i>(  yeani." 

However,  all  writer*  do  not 
agree  with  Roger,  Cadet  de 
fja^ittourt,  Potain,  and  Rcisg 
tlaim  that  it  occunt  during  systole  only;  while  in  some  cases,  especially  where 
the  septal  defect  is  a  large  one,  il  U  totally  abMcnl  tlJennel)!),  The  murmur 
is  sonielimeit  lran.itiiiitt«il  to  the  carotid  !irt«ries,  though  it  is  always  loud- 
fiirt.  over  the  prpcordium.  The  secoml  pulmonary  Hounil  in  accentuated. 
Tlw  [)uli*e  may  btr  rimall  and  wcitk.  or,  a^  in  the  oaw.;  of  McOscar  aod 
Voelcker,  collapiung.    The  blood-pressure  is  usually  low. 


loapauntlelcivBaUKiuIUKiplum  (ItoKti'iiuunauri. 


Cmx  or  pATtxT  Septum  Ventricui/irum. 

Thc  following  not«  vrrv  ubtiitiit^d  froiii  u  caw  oiliDitlvd  to  Prof.  BHrktr**  anviM 
in  tliP  privalf  wiinU  of  ihc  JohiM  Hopkinx  II<i«|)iI:il: 

Tilt?  pulieiil  WU0  n  iiiiirrid  m»ii,  n  neienllxt  ol  mine  note,  a^l  59.  \i  a  cldUl  be  had 
been  tiibjcct  to  biul  tIreiuiiB  uiid  ilintiirbed  a\n-\>  uud  Imvuihc  (hnri  of  hroath  on 
alight  exertion.  Thin  ihortiiciw  i>f  bir-nth  on  rjirrtion  follow^l  Ihroiijch  life,  but 
in  tipitc  of  the  upHnury  (liiffiuir^  of  chlldhixul,  tlir««  mild  ultackn  uf  typhoid  ievcr.  and 
coiiliniin)  luf  of  l4>bM<cti.  alcoliul.  and  Htniug  culTuc,  he  wtw  able  to  Inid  nn  actiro  life  until 
guiKt  middle  huc. 

For  «x  ntvke  liefore  adnilt«i«n  (o  the  hiwpilal  he  lias  btn^a  ver}'  itvak  and  line  been 
iroublnt  wtl^  nocturnul  iI}'ii))no«u  .  Ihoiigh  thn«  ii>iDp(ami  sir  probably  reter- 
abli;  to  kia  ivnal  mthcr  than  to  hi*  canliac  change*.  Sft-ollinx  of  ihf  feel  wet  in  a  few  dajv 
befon:  ailmicaion. 

On  Feb.  1.5.  190S.  Dr.  Barker  niiuie  the  fotlowing  note  un  hi»  canliac  eoikditioo; 
The  miliuL-i  are  ihickpned,  ihe  blood -pmwiin'  i*  hiah:  tliprw  in  a  blowing:  aystolie  murmur 
at  the  iipcx.  the  aortic  second  Mimi)  i8  fairly  loud,  ihe  pubnoiiie  ureond  rerj-  loud  Tho 
toit|[b  (.yiitolic  murmur  is  also  heard  in  thi-  pulmonary  area, 
hut  ia  loudeHl  and  rouRhcut  a  little  lateral  (rum  the  Irjcuapid 
area.  No  aortic  diastobc  murmur  i»  beard.  There  la  no  marked  throbbing  of  the  naolt; 
vein*  in  the  neck  atv  a  lillle  overAiled,  There-ia  aoroe  mleina  of  the  anklea  and  overfltliiig 
of  Ihe  vein*  of  ibn  lower  exlmiuiit*. 
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He  pfkssed  over  2500  c.c.  of  urine  daily,  of  BpeciRc  gra\ity  1012-1014,  containing  a 
trace  of  albumen  and  Bome  hyaline  casta.  The  blood-pressure  varied  from  220  to  285 
mm.  Hg,  pulse-mte  80-90. 

During  hia  stay  in  the  hospital  he  had  occasional  smothering  spells  which  n'ere  relieved 
by  venesection.    He  spat  up  considerable  amounts  of  red  tenacious  sputum. 

The  patient  died  during  the  course  of  the  next  few  months.  Autopsy  revealed 
a  funnel-shaped  bulgingofthe  membranous  septum  into  the 
right  ventricle  with  a  perforation  3-4  mm.  in  diameter  at  the 
apex  of  the  funnel.  (This  condition  ia  exactly  similar  to  the  lesion  described 
by  Hebb  and  by  Tate.) 

There  was  also  a  chronic  nephritis. 

Case  of  Pbobable  Patent  Septcm  Vestriculobom. 

B,  J.,  an  unmarried  colored  woman  aged  26.  entered  the  Johns  Hopkins  Hospital 
complaining  of  pain  in  the  chest.  Except  for  shortness  of  breath  on  exertion  during  the 
last  ten  years,  the  history  is  negative. 

Her  heart  was  very  slightly  enlarged  to  the  right.  The  sounds  were  clear  at  the  apex, 
but  over  the  body  of  the  heart  a  peculiar  intense  high-pitched  murmur  was  heard,  loudest 
during  systole  but  lasting  through  the  whole  cardiac  cycle  (Roger's  murmur?).  This 
murmur  is  loudest  and  most  intense  over  the  third  left  interspace 
between  the  parasternal  line  and  the  sternum,  but  it  is  heard  also  in 
the  second  and  fourth  interspaces,  where  it  is  much  less  intense. 

Maximal  blood-pressure  varied  from  110  to  125  mm.  Hg;  venous  tracings  were  normal; 
retinal  vessels  normal.   The  urine  contained  a  trace  of  albumen  but  no  casts  nor  blood-«ells. 

The  subsequent  history  was  uneventful. 

DIAGNOSIS. 

The  diagnosis  of  defect  in  the  interventricular  septum  can  be  made 
only  when,  in  the  absence  of  cyanosis  or  other  signs  of  congenital  heart 
disease,  the  vigorous  pulsation  of  the  right  ventricle  is  seen  in  the  second 
right  interspace,  and  both  the  peculiar  murmur  of  Roger  and  the  accent- 
uated second  pulmonic  sound  can  be  heard.  In  the  presence  of  pulmonary 
stenosis  or  other  congenital  or  acquired  lesions,  signs  may  merge  into  one 
another  in  such  a  way  that  an  absolute  diagnosis  may  be  impossible. 
Simple  acquired  endocarditis  often  occurs,  as  in  Tebb's  case,  and  its  signs 
may  serve  further  to  confuse  the  clinical  picture. 

THE.tTMENT, 

Needless  to  say,  there  is  no  treatment  that  can  be  directed  against 
the  defect  itself.  However,  the  symptoms  in  many  cases  arise  only  during 
over-exertion,  and  the  most  important  factor  in  the  management  of  the 
case  is,  therefore,  directed  along  the  usual  lines  for  the  avoidance  of  over- 
strain,—rest,  graduated  exercise,  moderation  in  diet,  avoidance  of  dyspnoea, 
regulation  of  the  bowels,  and  if  necessary  digitalis  and  strychnine.  The 
most  important  point  is  the  avoidance  of  pulmonary  congestion. 

The  PROGNOSIS  in  simple  septal  defect  depends  less  upon  the  extent 
of  the  lesion  than  upon  the  apparent  impairment  of  the  function.  Simple 
defects  in  the  septum  are  compatible  with  quite  long  life,  and  many  cases 
are  reported  in  which  the  patients  have  reached  the  fourth  and  fifth  decades. 

When  other  lesions  are  present,  such  as  pulmonary  stenosis,  abnormali- 
ties of  the  blood-vessels,  etc.,  it  is  thgy,  rather  than  the  septal  defect,  which 
determines  the  prognosis. 
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MTENT  FORAMEN  OVALE. 
OCCtJRRRNCE    AND    rATHOGCMESIS. 

Mere  patency  of  tlje  foramen  ovafc  to  the  psKiaRe  of  ft  probe  i«  by  no 
in«iinx  pulliologicwl.  In  stntiislici'  of  1 166  livu>rogpitw>iw  autopsies  collected 
by  Vierordt,  it  was  present  313  times  (28  per  ceM.).  and  also  in  SO  (2"J-^  p«^r 
cent.)  of  Znhn's  357  misccllaiwoufi  ".utoptwes  upon  pereonji  past  the  age  of 
40.  ThtK  non-cioEure  is  probably  due  to  the  fact  thiit  both  the  auricular 
septum  and  the  valve  closing  ihe  foramen  aw  lined  by  endothelium,  and 
no  librottis  takes  plaec  Ix-twwn  the  two  »urface«  unlil  iht-  enilolhelial  cells 
alough  off  or  are  injured.    The  valve  itself  remainit  closed  agaiiixt  ttiCK-plum 

(luring  life  and  no  aymptoms  are 
produced.  Perhaps,  wln-n  heart 
failure  from  any  cauae  occurs  in 
sufh  cases  and  the  pressure  in  the 
right  auricle  exceeds  that  in  the 
left,  u  certain  amount  of  blocMl  may 
actually  pass  through  ihi.-< eiubrj-onic 
channel,  but  in  too  small  amounts 

Vc 


RA      W  I 


Fill.  25*. — Opra  (oramm  rnwlw.    (Fnim  n  >piw- 
tmtn  in  IbirAniiyMfldin]  Uii*4<iirn.  Wbthmtfi^Mi,  t>. 

<  Mur  tiwillM  4ciii  ur  ■ympuaiuuuliLoe)uiuu>. 


Plo.  2tO.  —  niacnun  -hoinnc  *  ««■■  nrrUnn 
of  lbs  mm*.  VC,  vma  <-■<-■:  HA,  ri|h«  uiri*!*: 
tX>.  formmifln  vi'ale;  LA,  kft  Bunotr. 


\o  give  signs  or  syniploni!*.  On  the  otlier  haml.  in  -162  autopsioi  by  Hinze 
arul  by  Ogle  the  foramen  was  permeable  to  the  little  linger  (permanently 
patent)  in  only  i)  rnnv^  (1.9  per  rent.). 

The  mechanism  of  secondary  septal  ilefecta  (auricular  stasis  of  Mor- 
gagiii  and  William  Hunter)  by  which  more  than  the  usual  proportion  of 
blood  piutses  througli  the  foramen  ovale  has  been  iliwcussed  under  pulmo- 
nary stenosis,  and  it  may  occur  with  other  congenital  Icjiions. 

The  Inily  puthologicul  lesions  of  the  iiitemurirular  .■a.'-ptum  are  shrink- 
age or  total  absence  of  the  valve  and  perforation  of  the  septum  between 
the  muDcle  strands  (I'ig.  2G0).  Occasionally  the  valve  has  closed,  but  is 
somewhat  weak  and  forms  no  aneuriNmul  bulging.  Peacock  report*  one 
and  .\bbott  two  of  these  cases,  in  all  of  which  the  prolni^on  was  from  right 
t«  left,  iiidicntiiig  that  the  pressure  in  the  right  ventricle  exceeded  that  in 
the  left. 
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PATUCILUCICAL    PIIYSIOLUGT. 

A  defect  in  ihc  inU.'ruuriciilur  septum  has  compftrativeiy  little  efTect 
upon  iho  circulation  as  long  as  the  pres^urr-it  in  the  two  ikuridcs  arv  (-(juiil 
or  nearly  so.  Whon  the  U-fi.  vcnlricl*-  Ix^gins  to  fail  or  the  [>re-'«ure  in  the 
left  uuriclc  riiH^;*  frum  any  cause  wlintevcr  (mitral  sivnuMia.  mitral  iimtiffi- 
ciency,  etc.),  tKe  patient  fonimen  ovale  exereieea  a  sort  of  safety-valve  action 
and  relieves*  the  pulmonary  eongestion  by  allowing  the  execs*  of  blood  to 
paas  back  into  the  right  aurirle,  Rilter  (18.10)  ami  Kusch  (lStl2)  have 
8hou'n  that  when  the  foramen  ovuk-  in  opi-n  in  (•a.w.t  of  mitral  insuf- 
ficiency, the  pulsation  in  the  jugular  vein  assumes  the  positive  ven- 
tricular type,  owing  lo  the  crossing  of  the  regurgitant  stream.  How- 
ever, this  i»  of  little  value  in  diagnosis,  isiuce  the  positive  veuiriculur 
pulee  ia  common  with  heart,  weakness* 
and  auricular  paralysis. 

On  the  other  hand,  when  the  right 
heart  begin;*  to  fail  and  prewure  in  ihe 
left  auricle  increaaea.  the  blood  follows 
the  same  eounw  as  it  dtws  in  the  furius 
and  passes  from  the  right  into  the  loft 
auricle.  Under  ordinary  cirnnnstanres 
this  would  exert  no  influence  whatever, 
and  would  not  even  prorluee  eyanotds. 
But  when  the  heart  is  already  weak,  the 
circulation  slow,  nnd  the  hlood  heavily 
charged  w^ith  CO^,  this  trudden  admixture: 
of  venous  blood  carries  the  Ct),  content 
past  the  phy.ttologicnl  limit,  and  gives 
rise  to  cyanosis  and  symptoms.  More- 
over, the  blood  entering  the  coronary 
arteries  is  also  less  aerated,  the  cardiac 
tonicity  and  cardiac  strength  are  im- 
paired, and  the  vicious  circle  of  the  open 
foramen  ovale  sets  in,  subsiding  a^ain  with  inordinate  rapidity  as  soon 
as  the  pressure  in  the  syslvmic  wins  falls  Iwlow  that  in  the  itulmonarj-. 


V*i.i .  1 


FOBUItNl 


mui^rie  In  Hit  InivraiirltruLftr  t^i,iun^  i  From 
K  apMilnan  in  Uic  Ann}  Muliral  llucnim. 
WwhiiiClon.  D.C.)  Tlic  i-aliuU  lumiiltiia 
nrtli*  <fAI-y.  F '*  '■•'  dn-nl  unit  Iifii  fiiml 
wilb  llxiwt  a(  llTrtrptiir".  flit  A  UI\A, 
mbrniniliiJ  diHirunjc"  fll^tw'«vll  *1riuiiik  uf  mii^ 
«le  In  tint  town  part  of  ih*  aaiiluin. 


SVMITOMS, 

In  moat  edicts  patency  of  the  foramen  ovate  alone  tloes  not  give  rise 
to  any  symptoms.  For  example,  the  patient  ivho^e  heart  ia  shown  in  Fig. 
237  was  able  to  perform  his  duties  as  a  soldier  in  heavy  campaigns  and 
died  from  dysentery  without  any  s>-mptoms  referable  to  his  heart.  Pea- 
cock mentions  ihe  oa.^,  reported  by  Sprj'  in  1S05,  of  a  girl  of  seven  years 
who  had  no  cyanosis  during  life  and  whose  foramen  wa^  patent  and  two 
inches  in  circumference  Q  inch  in  ilinmeter).  On  the  other  hand,  he  cites 
another  case,  a  woman  of  twenty-one  whose  foramen  ovale  was  one  inch 
in  diameter,  who  from  Ihe  age  of  tha>e  months  "pre!*<'nled  characteristic 
symptoms  of  malformation  of  the  heart,— cyanosis,  palpitation,  dyspnoea, 
faintings,  occasional  convulNve  attacks,  and  lividiiy." 
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PHYSICAL  SIGN'S. 

ApiiTt  from  th?  paroxysmal  cyanosii;  the  physicul  signs  of  oi)en  forft- 
men  ovale  are  extrnmely  variublo.  (,'j-anosis  aud  abnornialittpfl  in  the  retina 
may  1h>  pitrsont,  Oii  the  other  hand,  all  phywcal  .ligiis  may  Ixt  abwnt.  In 
eome  cases  systolir.  in  others  diafltolic.  nuirniura  are  present  in  the  third 
left  inl«r»pac«  at  the  Htirrnal  margin.  Oi-ca:<io[ially  there  is  heani  a  wftll- 
dvfiucd  presystolic  miinntir  which  is  maximal  at  this  point,  tind  which 
when  present  is  the  most  <.'h*ract4^ristif  sign  of  the  open  foramen  ovale. 

DtAONUSIS. 

Thi.'  dingno.*!.'*  rests  upon  lh«  prusenco  of  paroxysmal  cyanosis 
and  of  murmurs  in  the  third  left  interspace  without  «igii8 
of  aortic  insufficiency  or  of  hypertrojiliy  of  the  right  ventricle  iwell-marked 
EystuIlL-  rptniction  ovi-r  the  right  ventricle  with  or  without  systolic  impulse 
in  the  .iccond  left  interspace)  or  of  other  cotigf-nital  lieari  lesions.  This  U 
ciipccinlly  corroboralcd  if  the  child  was  a  blue  baby  at  bin.li  or  within  a 
few  months  aflenvarda.  even  if  only  during  intervals  of  a  few  hours  or  days. 
The  rvlinal  changes  are  valuable  sign^  when  present. 

In  tatv  ctutee  inridcntal  iilieuunit^iiu  nmy  he\\>  iii  tlic  dia^nOfiis.  Cohnheim  ciwo  a 
COM!  in  wbicii  the  diiigiiuiiu  was  mu<lt!  fruin  (lir  cfccurrcricp  or  cmbotiBiti  of  thv  )>raiii  whni 
the  primnry  t.hminhiiB  liit*  in  Ihc  vciiw  of  Ihc  \vg  (crDMiicd  irmboliHni);  biil  nicti  ca«ni  are 
neoamarily  ux(  reinely  rutv.  uuU  befurv  iiuch  infuteiiciw  arv  inudc  all  cotamuiier  (acior»  miist 
bo  carefully  cxcluili^d. 

TREATMENT. 

Treatment  between  attacks  of  cyanosis  and  dyspnaa  i»  confined  to 
general  hygiene  and  ivguhiiiun  of  the  patient's  life,  as  described  above  for 
pulmonan,'  sU'nosi.i,  though,  us  a  rule,  more  latitude  may  i>e  allowed. 

During  the  attacks  hot  baths  and  vasodilators  (such  w 
amyl  nitrite  and  nitroglycerin)  nmy  be  resorted  to.  and,  when  there  ia  no 
diminished  coagulability  and  the  attack  is  seven?,  venesection  inay  be 
ptTfornied. 

PATENT  DUCTUS   ARTERIOSUS   (BOTALLI). 
CATHOtiKNESM. 

In  many  eases  in  which  the  arterial  circulation  is  markedly  disturbed 
in  the  f<ctU6,  the  ductus  arteriosus  (Botalli)  inuy  )x>  found  l^  remain  patent 
after  birth.  This  is  a  common  concomitant  of  pulmonary  stenosis  and 
especially  pulmonary  atresia,  of  the  corresponding  conditions  at  the  aortic 
orifice,  and  of  congenital  lesions  at  either  of  the  auriculovcntricular  valves. 

When  viewed  in  I  he  light  of  it»rloi*ure,  the  mechanism  of  this  secondary 
non-closure  of  the  ductus  is  tolerably  clear.  The  ductus  arteriottus  Botalli 
represents  the  remains  of  the  sixth  branchial  arch  (Fig-  2-10).  It  "is  tit 
a  direct  line  with  the  pulmonar>-  trunk,  is  the  direct  continuation  of  the 
same,  and  is  of  almost  eipial  size,  while  it  is  of  greater  diameter  than  the 
descending  arch  of  the  aorta.  A  distinct  narrowing  of  the  aortic  arch  is 
to  be  observed  just  above  the  entrance  of  the  ductus  into  it."    (Kloti.) 


* 
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Closure  of  Ihc  Ductus  Arleiiosus. — Scvtral  theorietihave  been  advanced 
lo  v\|ilain  tho  i-lo.*uiv  of  ihe  (hiciiiH  arteriomifl  at  birth: 

llallnr  ttioiiRhl  that  It  rrsulUi  froni  cooKulution  a!  thn  blood  «vithin  iM  lum^n.  Killaid 
{IS28)  wmi  Ilib  firtiC  to  tihow  t.liul  »itli  Ihe  cxpMiHion  of  the  tiui«cii  at  birth  tlip  rmulDncc 
in  th<>  piihnniiary  rirculutioD  won  (Umiiiislml  luul  u  large  oinouiU  uf  blood  Ihiw  divrrtn) 
fiviti  thi^  rhuiiTiel  thmiiKb  the  duct iw.  A  niimbrr  of  lht«)ri<3k  havn  Ixtn  proiMMod  to  exptuin 
the  cxwt  munIl<^r  in  whi<'li  this  diversion  o(  blood  tlituii((b  llle  puliuoimry  chanmtU  bring! 
about  ihi!  closiirt!  of  Iho  iluciim  urii-rioBm. 

StniBKiiiiiii  (ISOl)  nitomptfd  lo  cxplnin  the  clotnire  on  purely  mecluiiicul  ^rouada. 
Hp  callfd  ult«tiIioii  lo  t!ie  fuel  tlmt  the  itucluii  urtl^rioBus  |>i?iictrul(!i>  the  wnl!  of  thti  aortu 
at  un  iiriile  aiiKle,  i«i  that  ihp  tiwuc  i[iclii(lr<l  in  lhi«  anjile  fomie  a  cort  of  valve.  He 
believed  thiit  wlieii  the  prewiire  witliiti  iheaorin  h«'c»iiieKtvaU'rlhaii  lliul  in  1 1  m.- pulmonary 
3rt«ry  (after  birtb),  ihia  finp  of  xtvwl  wull  cloHv]  Uon-ti  o^r-r  the  mouth  of  llii?  ductng  and 
preve-iit^l  hloixl  from  eiilirinK  i'^  Siroxoman  found,  monioviir.  that  if  he  injected  Quid 
into  Ihc  iiortn  of  ii  new-born  rhild  nl  a  premilre  under  100  mm.  uo  blixxl  rlilcrrd  Ibn  }iiil- 
niunarj'  arl<-rj",  The>*  cx|wrinirnli>  have  br*n  very  cjimbdly  rojicntcd  in  ti  larRe  niuiiber 
of  in(iuit«  by  Klod.  uho  tu'ind  tliat  "al  all  litiiM  when  the  ductus  urtvriosuii  wiu  unob- 
lil^ratod  by  nrw-fomiwl  or  forming  fibroiw  timuc  (he  colonxl  fliiid  found  if*  way  into  it 
for  some  distance  sufficient  to  iitain  il."  Ilowcvpr,  the  fart  that  the  conimuiuration  nui 
not  a  trrt!  one  clcinon»trut«i  that  tliis  valvulur  action  is  probubly  n  contributing  couxe  in 
cutlinu  off  ihc  blooc^l  flow  or  in  lecMFninit  ihr  prewurr  in  ihi'  ducttii. 

(>ii  the  ulher  hand,  Srhulze  in  IX'l  should  that  the  waJIs  nf  the  ductus  art«rioMis, 
ihoujib  poor  in  or  lackinn  clmilie  Rbres,  were  particularly  rich  in  niiurlc  fibrm.  He  believed 
ihat  when  the  blood-ppcaiiurc  In  ihc  pulmonary  nrtt'ry  fcl!,  nnti  the  blood  »»*  di*"en*d 
ftway  from  ilie  diictua  atterionns.  the  inuMJe  fibres  in  the  uall  <y>ntracted  down  furlbor 
until  the  lumen  wnc  finally  oblitemied.  This  occun>  without  any  Huch  intrsvancnlnr  en- 
DKulalion  SB  Haller  had  suppo*^!;  but  l-anitcc  (ISAT)  lia«  found  that  il  in  accompanied 
by  a  very  active  prolifemfion  of  tlie  cells  in  Ilie  intinm.  willislougbingoff  of  thecndothriial 
lining  (Klotx).  The  proliferation  nofn  on  lill  the  wall  of  the  vmwI  becomes  thicker  Ihan 
that  of  Mther  the  pulmonary  artci;  or  tb«  uorla.  and  it  ia  finally  occluded  by  libiv«ia. 

Factors  CausinK  Persistence  of  Ductus. — rndnr  patliolo)nral  rondition)) 
il  U  cli^itr  that  aiiytliinji  which  caunefi  obairuction  lo  ih«-  f!uw  of'blood 
through  th«  arch  of  the  aortii  during  fetal  life  (aortic  st^nosia  or  atreaia, 
congenital  mitral  stenosis,  coarctation  of  the  arch  of  the  aorta,  etc.)  will 
cauHP  the  right  ventricle  to  carry  on  the  greiiter  [mrt  of  tht-  i-irculation  and 
to  force  more  blood  tlmn  ii*uiil  through  tho  ductus  airleriosua.  Thb  condi- 
tion, of  fourse,  persistfi  after  birth;  the  ductus,  which  now  rcpre:<<-nts  a 
main  blood  channel,  remains  open.  The  flow  continues  in  the  usual  direc- 
tion backwani  from  the  pulmonarj-  artery  into  the  aorta. 

On  (he  other  hand,  when  there  is  atrej'i«  of  the  pulmonary  arter>'  the 
preiwure  in  the  ductus  is  low  and  blood  enters  it  from  the  aorla,  pais^ing 
fuward  (vcntraily)  into  the  rami  pulnionales.  The-se  facts  explain  the 
perustence  of  the  ductus  arteriosus  in  it«  usual  occurrence  as  a  aeeondary 
congenital  lc»ion. 

The  occurrence  as  a  primary  lesion  is  raro,  only  20  cafie«  having  been 
collected  by  Vierordt  in  IS1>8,  12  more  by  Abbott.  Klot«  believes  that 
these  may  be  "  the  result  of  imperfect  expansion  of  the  lungs.  In  the-ie 
c«»es  the  blootl-pressure  has  never  been  lowered  in  the  pulmonary  sytitcm 
to  the  point  which  allowed  the  wallx  uf  the  ductus  to  overcome  it."  It 
may  aUo  result  from  congenital  weakness  of  the  left  ventricle  oaui^iig  a 
low  blood -prcjiJiure  in  the  aorta  at  the  time  of  birth. 

The  wze  and  structure  of  the  patent  ductus  may  vary  greatly,  from  a 
short  and  narrow  passage  to  an  almost  aneuristnal  dilatation.    Acute  or 
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inulignnnt  vegvlnuoiis  arc  not  unt'oniinon  within  the  lumen,  and  the  prrs- 
enw  of  an  open  iludus  tendK  to  predispose  lo  endocarditiB.  Artpriomrlo- 
ix>8is  of  both  the  dui^tu.-^  and  tht-  jiulmonury  wrU-ry  uUo  m-i^urs,  jn>rh»pfl  as. 
a  result  of  the  high  pulmonary  pressure. 


SYMITOMS, 


The  .-•ympinnw  of  iinoomplifate<i  patent  ductu.'*  arl«rioan8  arc  usually 
ob«cun.>  und  »lifi;ht.  and  the  condition  is  ufu-n  found  incidtrnt^illy.  Cyuno- 
nifi  is  flight  and  tran»ilory.  Slight  wcnknesA  and  fthortneiu  of  breath  on 
exertion  may  occur,  but  many  of  the  c&^n  are  devoid  of  Kyinptom*!. 


PHTMCAL  SlOSft. 

Several  diaKnoetic  features  of  open  ductus  flrtcriosu»  have  been  pub- 
Itithcil  at  varioui)  tinier.  Cierhardt  in  1.S67  deKorihed  a  small  quadrilateral 
extension  of  the  area  of  dulness  in  the  «!oc-on<l  (and  linst) 
left  intert*pare.  In  this  rpgion  the  pulsation  n(  the  puimonar\'  anery  may 
be  seen,  and  the  well-marked  ifystolif  retraelion  iw  uft«n  !*een  over  the  intcr- 
spaees  con'espon<ting  to  the  hypertrophied  right  ventricle.  KJnn.  ite  la 
Camp,  and  otherti  have  found,  on  examination  with  the  Huoroscoiw,  th«t 
(ierhanit's  area  of  dulness  corresponds  to  a  round  shadow  of  a 
small  mass  along  the  left  upper  margin  of  the  ranliae  shadow,  where 
the  pulmonary  iirlory and  left  auricle  are  m^uallyseen  (I-lg-^Bl).  Thin 
mass  shows  systolic  pulsation  and  correaponds  to  the  dilated  ductus  arterio- 
sus. This  dilatation  is  frequently  aneunsmal.  Tlie  picture  with  the  X-ray 
is  thus  of  f-reat  diagnostie  valuo.  but  one  must  carefully  exclude  an  aneu- 
rism of  the  aorta  behin^l  the  i^inus  of  Valsalva,  In  contrast  lo  the  xbadow 
of  the  left  auricle,  thb  shadow  is  magnitiod  when  the  tube  is  placed  in  front 
of  the  body  kk  cKinipared  with  the  illumination  from  lH>htnd. 

The  signs  on  auscultation  vary  eonmderably.  There  is  usually 
a  sviitolic  murmur  over  the  prei-ordium,  and  e>pei'ially  over  the 
second  left  interspjice,  which  sometimes  rcplaoes  but  often  follow.*  the  first 
Miuntl.  This  murmur  when  not  eauMtd  by  aiuHher  concomitant  lesion  in 
due  to  the  rush  of  blood  through  a  narrowed  ductus  into  the  wider  lumen 
of  the  aorta,  FranQois-l-'ranck  has  shown  that  this  murmur  is 
heard  loudly  a  i  the  led  back  over  the  area  at  whlih  the  aorta 
comes  in  contact  "with  the  chest  wall  (level  of  the  third  and  fourth  spines), 
to  which  it  is  transmitted  in  a  direct  line  (Fig.  ^■'iGl.  fie  showed  that 
the  loudness  of  this  murmur  bcarv  a  definite  relation  to  the  phases  of  respi- 
ration. It  is  loudest  during  expiration,  for  at  Ihat  time  the  resistance  in 
the  pulmonary  circuit  is  grcaU'sl,  ami  licnce  the  blood  flow*  through  th<^ 
ductus  more  rapidly;  hot  becomes  feebler  in  inspiration  when  more 
blood  p»«.'<cs  through  the  lung;s  and  less  through  the  ductus.  Fran^oia- 
Franck  also  found  that  this  variation  in  the  bloo<l  flow  into  the  aorta 
found  eipially  marked  expres.4ion  in  the  pulse,  causing  a  rise  of  pressure 
and  full  pulse  in  expiraltun.  fall  and  small  pulse  <luring  inspiration 
(pul.Mis   paradoxus). 

These  signs,  however,  occur  only  in  cases  in  which  there  is  an  efficient 
circulation  through  the  pulmonale*  orifice.     In  the  cases  associated  with 
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pulmonary  atresia  where  the  flow  through  the  durtus  in  in  the  oppositv 
liircftioii.  the  murmur  may  be  abseni  nt  the  back  an<l  will  bt-  loudest  <l«riiin 
inspiration,  for  then  ihe  inflow  into  the  lun;^  is  greatest.  Never- 
theless, the  pulse  will  remain  apulsux  paradox  ii)t.  for  the  flow 
throuRh  the  aorta  durinj;  inspiration  will  be  diminished  juKt  the  Mamc. 
Thi^i  respiratory  vuriiitiun  of  murmur  and  pu]«'  is.  however, 
often  absent  in  spit«  of  the  open  durtus,  as  is  the  systolic  murmur  il«'!f 
in  some  cftses.  Neither  bears  an  abttolute  relation  to  the  degree  of  patency 
of  the  duetu«. 


r>H 


Fill.  :;ki,— riiuliiifinipii  "<  »  thirtoaT^ar^ld  bov  mih  poinii  'iKriu-  iiiii>r>niu>  iHuiallil  ami  anmi- 
riaiiml  ililnlnlron  ul  lJ)»-luolu-  Rml  iHilmcmuy  Brmy.  LKlUrt  lIoi'h^.riKfi .  iii  I'luuiiillrr  »i>ii  Sdilo— ni»iniS 
■'  r>i>4rii«-  ••!  OiiUlmi."  1  A.i.  mtrh  uf  ilie  amis:  DB.  iIufhu  n<it*[li  nuil  piilriHUiim  mtpr)-  -llUMd  liks 
nn  nnruri'-m,  itivmK  ■  rap^hapfd  top  1"  Th*  nhailint  of  iIip  hrmn:  MI.  toWniii  matninary  mwltry,  cmuilw- 
■l>1>  illlainl,  •ifnotlDg  BO  Inlanial  collaWrftl  rirculBiioc. 


A  rliastulic  murmur  is  often  heard  along  with  the  systolic,  »oinetinie» 
replarinK  the  sei^ond  sound  but  more  often  acoompanying  or  following  an 
jifceiiluiili'd  iiuimonic  tcound.  The  inequality  in  pressure  lietween  aorln 
and  pulmonary  artery  persists  during  diastole,  and  the  abnormal  blood 
How  therefore  eontinues  and  produces  the  murmur  in  diastole.  When  the 
ilifferenre  of  pressure  is  slight,  eepeeially  with  low  peripheral  resijrtanee, 
the  diastolic  murmur  may  be  abacnt. 
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DIAGNOSIS. 

From  thfi  above  (liscuBaioti  the  points  upon  whirh  the  diaRnoeia  of  the 
open  ducliL^  artpriosu:*  mny  rest  wrv  suflicicntly  i-k-iir. — pulsution  ovi-r  the 
right  ventricle,  (^rhardt's  dulness.  a  systolic  or  double  murmur  loudest  »l 
second  Icfl  itiHTniuicc  and  hcanl  nl  the  Wl  upper  back,  expiratory  accflnl- 
uation  and  pulsus  paradoxus,  and  the  pulsating  mass  in  (JcrhardtV  area 
aeen  on  X-ray  examination.  In  nddition,  the  hiittorj'  may  ahow  that  the 
patient  was  blue  at  birth  (before  tlie  pulroouai)'  chaoncU  have  opened  up) 
but  that  ryaiioni^  soon  passed  off. 

J.  f'Irach  in  Kmiia'H  djnic  (iWI.  klin,  Wchnnelir..  1900,  xlvi,  IKIl)  hiw  nttnmptcd 
to  muke  tlie  iliujtnoeiH  by  uimI>'Bm  ot  iLe  expiiV't  nir,  B>'  u  very  MLriiple  ilcvine  he  iicl«r- 
nuim  till-  iKPCcnlagp  to  which  Iht  lilood  Itaning  through  Ihi-  piilmotiury  artt-ry  in  euIii- 
rntnl  with  onj-jjpn.  I'ndnr  nomial  romhtion*  thf  naliiralion  is  ;W  7(1  jwr  cirit.  of  it*  oxygen 
cu|)urity.  In  puleiit  diictiiH  arlcriusuii  the  bluod  in  (he  pulmonary  urlery  i»  mixed  hlood 
luiil  licnce  it*  oxygrii  coniont  i>  higher  (SC>~90  per  ccuL).  The  aerated  blood 
eoM  (mt«r  only  ihrniixh  a  pal«n[  ductus  artiTiiwiiH. 

TREATMENT. 

Treatment  for  the  persistence  of  the  ductus  conaiitta  roaioly  iu  those 
iuethod»  which  impruve  pultiionnry  cinrulntion, — breathing  exercises, 
careful  hygiene,  avoidance  of  exposure  to  pulmonarj-  infections,  and  avoid* 
anee  of  fatifoie,  general  mu»cular  and  cardiac  overstrain.  Since  the  per- 
Ki»tcnee  of  the  ductus  is  in  itself  n  compensatory  prores*.  it  calls  for  no 
sjiecial  remedy.  To  lisate  it.  as  mi^ht  readily  be  done  after  opeoiog  up 
the  thorax  under  positive  pressure,  would  be  harmful  riilhor  than  bene- 
ficial. Otherwise  ^iieral  hypenir  measures  and  cardiac  stimulants  are 
of  value.  U8  in  other  diseases.  But  in  many  case.s  opcm  ductus  Botalli  has 
no  effect  upon  th?  duration  of  life  and  requires  no  treatment. 


STENOSIS  OF  Tfre  AORTA. 

Stenosis  of  the  lumen  of  the  aorta  may  occur  in  three  places: 
I.  At  the  aortic  valve. 
II.  Stenosis  of  the  arch  of  the  aorta. 

1.  Abo\-e  the  entrance  of  the  ductus  iirterio8U»  Botalli. 

2.  Just  below  the  entrance  of  the  ductus  arteriosus  Botalli. 

I.  Stenosis  lit  the  uori  i  c  orifice  is  one  of  the  rarer  eon- 
genital  le.sions  (2  per  cent,  of  Abbott's  series),  though  probably  many  of 
the  milder  cases  exmpe  detection.  It  ia  usually  due  to  endocarditis  late  in 
fetal  life. 

Those  which  develop  earlier  in  fetal  existence,  in  which  true  aortic 
atresia  occur-,  are  quite  analogous  to  iht*  cases  of  pulmonary  atresia, 
except  that  the  po*>terior  instead  of  the  anterior  channel  of  the  common 
truncua  arteriosus  faiU  lo  develop.  The  chunftes  in  the  fetal  circulation 
are  itimilar  to  thow  in  pulmonary  atresia,  but  affect  the  oppofflt«  aides  of 
the  heart.  The  septa  remain  ojwn,  and  occasionally  one  ventricle  [the  (eft) 
fail:"  to  develop.  Practically  the  entire  synclemic  circulation  is  carried  on 
by  the  pulnionur>'  wrlery  through  the  ductus  arterioeus. 

The  conse*juenceH  of  the  lesion  are  very  j«evere  and  few  caaes  aurvive 
birth,  in  Htrikiug  contrast  to  pulmonarj'  stenosis  and  atreeui.     No  doubt 
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this  is  iluc  to  the  fact  that,  since  the  right  wntricle  is  the  stronger  in  fcliJ 
life,  it  succeeds  in  o»tu1>li:<1iing  ii  better  cipmpensatory  circulation  after 
atrpaia  of  its  orifice  than  does  the  Left.  Moreover,  when  the  lii^t  breath  i» 
tskeii  after  HlcnoKis  of  the  nortn,  it  in  vchouh  instetul  of  arterial  blood 
which  ia  tlirown  into  the  orj;ans. 

11.  Stenowi.-*  in  the  vicinity  of  th«  ductus  Botalli 
ia  one  of  the  most  cominon  congenital  heart  lesions.  nccurrinR  in  198  of 
AbbottV  '112  ca.4ei<.  Like  moat  abnormalities  it  arisen  ha  »a  cxaggeralioo 
of  a  eondition  wbicti  i»  normally  present  in  the  ftetiis.  As  stated  above, 
Klotx  finds  that  there  ia  a  diatinct  narrowing  nf  the  nohic  arch  just  above 
the  entrance  of  the  ductus  into  it.  This  is  no  doubt  due  to  the  fall  of  pres- 
aure  in  the  aorta  which  occurs  below  ihe  left  carotid  aricrj-  and  the  rise 
further  on  when  the  blood  cnUT»  from  the  ductus. 

Hamemik  in  IS44  divided  the  cases  into:  (I)  atcnoais  above  tlie 
ductus,  (2)  those  at  tiie  cntrnncc  of  ihe  ductus,  and  (3)  those  below  the 
ductus.  lionnet,  who  made  an  exhaustive  study  of  the  subject  in  J!W3, 
dLscanls  Hiimernik's  second  jiioup,  find  dirttingui.-thes  two  types; 

1.  The  typo  in  the  new-born,  in  which  the  litenosis  occurs  above  the 

ductus  and  the  latter  reniaina  open. 

2,  The  type  found  in  adults,  in  which  the  stenosis  occurs  below  tlic 

ductus.    The  latter  is  closed  and  collateral  eiirulatiou  develops, 
Bonnet's  studies  were  based  upon  160  cases,  of  which  55  (34,3  jR-r  cent.) 
were  of  the  new-born  type  and  105  (65.7  per  cent.)  were  of  the  adult  t>'pe. 
Type  of  the  New-born. — The  eases  of  the  new-born  type  repnjsent  ftn 
exaRfjeration  of  the  slif;ht  narrowing  in  Ihe  aorta  which,  as  Klotz  states. 
Is  iHW.-H^nT.  ubove  the  left  subclavian  artery  «nd  the  <iuctus  Botalli.     Eni- 
bryologieally,  aa  Longa  points  out.  this  represents  the   branch 
joining  the   fourth    and    sixth 
branchial    arteries    (Fig.    240) 
and  nii^ht  correspond  to  a  failure  of 
iievclopmciit  of  this  bnmch.     On  the 
other  hand,  the  amount  of  blood  In  the 
aorta  is  very  much  depleted  by  the 
flow  into  the  innominate,  left  carotid, 
and  aubclavian.  an  thai  its  lumen  is 
naturally  Hnialler  until  replenished  bj 
the  intlow  from  the  ductus.     There  is 
cousequonlly   a   region  of  functional 
stenowiB    between    these    two    points 
which   may  lie  evftRKeraied  by  con- 
traction  of  the   musclc-librcs  In   ibe 
wall  of  the  aorta.     The  weaker  the 
action  of  the  leJt  ventricle  the  more 
markerl  will  be  this  functional  steno- 
sis.    The  ductus  Botalli  therefore  takes  on  more  and  more  of  the  circu- 
lation in  the  lower  parts  of  the  body,  anil  fetal  life  may  l>e  undisturbed  aa 
long  as  the  right  ventricle  ia  pumping  aerated  blood;  but  wlien  this  con- 
dition ceases  and  the  pulmonary  rhunnels  widen  and  preasure  in  the  ductus 
falls,  the  aortic  circulation  may  Iwcome  tn-fufTicicnl  and  the  syndrome  of 


F'la,  ;n)S,— Sirnii-ii  iif  ih*  i>tlmiiii  nf  tii« 
Vina  utiov*  ihr  >tU(>iu>  ■ii«rian»  iBnialli). — 
type  of  Uie  nvw-boni.  (Kriun  «  »[jnrLnirji  to  tb* 
Amiy  Mnlinl  Muunint.  Wvliinclini.  D.  C.) 
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coDgenttsl  heart  discaso  may  result.  It  U  ram  for  thctte  children  to  live 
uiore  than  a  few  woekw,  or  al  mont  a  few  montha,  ami  itiany  die  at  birlh. 
Phyisii-al  sigii.t  art-  iiidfriiiiu-,  confiiK-d  li>  double  [iiurinur;:!  over 
the  cheat  and  hack  and  in  most  cases  cyanons.  There  are  very  often  asso- 
ciiktcd  malforniations,  such  as  imlmonary  tttenoHis,  ojM'n  ivpiuni  vcntric- 
ulorum,  etc. 

In  i.hi.t  form  there  is  v<>ry  litllo  altsmpt  at  establishment  of  u  coll  n  t- 
cral  cirt'ulalion,  since  the  greater  pan  of  the  .■synu.-mic  circulation 
is  maintained  by  the  riRhl  ventricle  throuRh  the  open  ductus  arteriosus, 
just  as  il  is  before  birth.  Owing  to  llic  complelenesM  of  this  com  penpal  ion, 
there  may  be  little  difference  between  the  pulses  in  the  upper  and  in  the 
lower  i-xtrt'iiiitie:'.  and  the  clinlrul  diagnosis  is  searecly  ever  made. 

Adult  Type.  -  In  the  Heeond  or  a  dull  typv,  which  ts  more 
common,  the  slenonis  occum  jn.sl  Ik-Iow  the  entrance  of  the  ductus  liotalli, 
and  this  vessel  is  found  to  be  closed.     Indeed,  the  very  stasis  at  thi^  point 

assists  in  its  closure.  The  mode  of 
orifcin  of  r.he.><reno.-<is  at  tliL-<  point  is 
not  clear.  Bonnet  calls  atteniion  to 
the  fact  that  the  lumen  of  the  aortu 
at  ihe  itlcnosis  (usually  2  4  mm.)  ia 
about  that  of  the  normal  aorta  at  the 
Lime  of  birth,  and  thinks  that  the 
whole  anomaly  may  be  of  post- 
natal development.  It  is  poxKible, 
as  he  suggests,  that,  when  the  ductus 
Botalli  is  parlirulariy  long,  the  fibro- 
sis of  the  latter  brings  atwul  a  kink- 
ing of  the  aorta  at  this  point,  and 
with  a  dilatation  abo\-e  and  stenocda 
at  the  point  of  kinking. 

Skoda,  on  the  other  hand,  haa 

suggested    thai    the    stenosis    may 

rfsult  from  a  band  of  fdiro^is  passing 

•round  the  aorta  at  thi«  point:  but,  thnitgh  this  theory  is  alluring,  there 

IB  no  definite  histological  evidence  in  its  support. 

The  stenosis  cuts  off  the  circulation  from  all  i)art8  of  the  body  l)elow 
the  stenosis,  but  the  high  pressure  due  to  the  stagnation  above  it  eauws  a 
progressive  dilatalion  of  other  Hrlerial  channels,  such  as  the  mammariea. 
thoracic  and  scapular  arteries,  which  are  always  found  to  be  much  dilated. 
Indeed,  the  collateral  circulation  may  be  so  good  that  the  lumen  of  the  aorlji 
below  the  stenosis  may  be  as  great  as  above  it  (hour-glass  constriction), 
though  usually  it  is  somewhat  narrow  and  it  may  even  l)e  (unnel-shaiied. 
Clinically  the  presence  of  this  type  of  stenosis  does  not  necessarily 
shorten  life,  though  this  depends  largely  upon  the  completenesw  of  Uw 
collateral  circulation.  The  symptoms  are  chiefly  those  of  cerebral  conges- 
tion.—headache,  vertigo,  buzzing  in  the  ears.  Occasionally  there  are  pains 
in  the  chest.  Bonnet  calls  attention  to  the  fact  that  in  hi.-<  1(1,5  eases  Iheie 
was  never  intermittent  claudication,  sliowing  that  the  circulation  in  the 
lower  limbs  is  always  aufficicnt. 
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PHYSICAL  SIUNS  AND    DIAGNOSIS. 

Cyaoocgs  iit  not  common  and  not  ft  sign  of  the  dixeoi*?.  The  most 
<leGDit«  indication  is  the  ilifference  in  the  size  ami  quality  of  the  pulse  in 
the  upper  luul  lower  ('\tromitiv.-<,  the  carotid  and  rndial  pulitPH  beinx  large 
and  Ihrobbin);.  the  femoral,  popliteal,  and  dursiilis  pedis  an  well  lut  the 
ubdomiiitil  norta  .small  or  impalpahle.  Though  the  diaRnoaiH  intra  vitam 
ia  rare,  Lepinc  was  able  to  make  it  from  these  data  in  two  i.-iute».  Dr.  W.  8. 
Morrow  calU  attention  to  the  po»iihility  of  diafinoeis  fi'om  marked  differ- 
ence in  the  brachial  and  tibiul  blood -prcssurcH,  but  just  as  in  ancurisiUB 
the  difference  in  size  and  (juaiity  of  the  puhe  on  palpation  would  usually 
be  more  miirked  than  thut  of  the  blood -pre»uturc.i,  Moreover,  Halnted 
has  found  little  ilifferenee  between  brachial  and  femoral  pressures  in  man 
after  the  abdoiidnal  aorta  ha.t  Ixi-n  occUi<led  with  metal  banda  for  the  treat- 
ment of  aneurism.  The  presence  of  large  tortuous  nianmiary,  thoracic, 
and  scapular  ai1erie«  aids  in  the  dia^no.nis.  There  are  usually  low  murmurs 
over  the  arteries,  especially  at  the  angle  of  the  left  scapula,  an  wa.t  pre:?ienl 
in  a  case  diaifnioMed  by  Merder  in  1S.19. 

Valvular  disease  of  the  heart  frequently  results  from  the  iiicreaHcd 
work  thrown  upon  the  heart  and  dilatation  of  aortic  and  mitral  orifices, 
and  their  njgns  complicnte  the  jiicture.  Before  making  the  diagno(*i.s  it  is 
always  necessary  to  exclude  aneurism  and  mediastinal  tumor  by  the  absence 
of  dutncM  on  percuiuiiun  and  of  abnormal  shadowit  on  X-ray  examination. 

TREATMENT. 

Treaiment  dependa  purely  upon  symptoms,  occaaiona]  veneseotton 
1)einf[  of  value  to  relieve  the  lu-adachei*.  Ii  ii»  most  important  for  the 
patient  who  sufTera  from  these  symptoms  to  avoid  over-exertion  or  excite- 
ment, which  cau!*e  too  vigoroui*  action  of  the  heart. 


niFKUHE    NARROWINO   OF    THE    AOBTA. 

Virchow  has  also  called  attention  to  another  form  of  abnormality  in 
the  lumen  of  the  aorta,  a  dlffurte  narrowing  of  its  entire  lumen  throughout 
its  whole  extent  (hypopla^siu  of  the  aorta).  This  condition  is  a»wciated 
with  under-developraent  of  the  elastic  and  muscular  elements  in  the  arterial 
walls,  .\!<  Vtrchiiw  and  other  ohwrvers  have  found,  it  is  often  associated 
with  chlorosis  of  intense  grades  and  occasionally  accompanies  other  con- 
j^nital  malformations  of  the  heart. 

About  the  objective  finding  there  is  little  dispute.  The  only  point  in 
question  is  whether  the  condition  is  to  l>e  re^rded  as  a  true  congenital 
malformation  or  as  u  postnatal  development,  which,  like  the  changes  in 
rickets,  is  determined  by  conditions  of  );ro\vth  and  nutrition  during  child- 
hood and  may  l>e  corrected  by  cure  of  these  conditions.  It  is  possible  that 
it  may  be  secondar)'  to  the  conditions  which  brini;  on  anosmia,  and  due  to 
the  fact  that  the  aortic  walU  have  never  been  subjected  to  the  stimulating 
influence  of  an  adequately  high  blood -pressure.  That  this  may  be  a  factor. 
in  the  devclopnieni  of  aji<l  strengthening  of  Idood-vcssel  walls  has  ))eea' 
shown  especially  by  tlie  it'sulta  of  arteriovenous  anastomoda  and  trans- 
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pluntntioii,  m  whii-li  the  walls  of  ihc  iranNplitnted  vein  be<-omo  thicker  Uld 
richer  in  elastic  and  muscular  elements  tCarrel).  It  is  of  course  extremely 
liiflii'uit  to  (U'tiTjiiiiii-  what  would  havi-  orcuriv<i  if  «uch  cu^a  had  recoven**! 
from  their  miirima  or  primar}-  debility  and  blood -prcfwu re  had  reached  a 
normal  level.  It  in  equuily  diflirult  to  detennine  ihiii  any  Auoh  cottcs  hnve 
recovered  under  these  eondittons,  though  the  fact  that  the  lumen  of  tlie 
radial  arterj-  increiisps  (puiiw  beeonies  latRPr)  with  the  recoverj'  from 
ehloi-own  is  of  course  definite. 

For  the  pi^eseiit,  ihert^fore,  one  muni  he^ilale  nomewhat  in  claesiDg 
hypoplasia  of  the  aorta  among  the  definite  cougvnitnl  mulfoniiutiont*. 


Fro,  Ml. — Tnri'ii"  ii i  iii-'ViF<*ni  in«inbn^*0'i<Kl>>'l'    l^ch«ni*Uc,1    <l.  IS.  C  puuliuii  uf  oi^ai 
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IXJMI'LETE  AND   PARTIAL  SITUS  TRAXSVERSUS. 

It  is  not  extremely  rare  to  meet  with  a  case  of  eompletv  transpoMtion 
of  the  viBc«rn,  so  that  the  heart  and  Rtomarh  are  fo\ind  to  lie  on  the  right 
side  (dextrocardia,  dexiocardia)  and  the  liver  u|x;n  the  left. 
This  condition  \a  probably  brought  about  by  a  change  in  position  of  tho 
cardiac  tube  in  early  embryonic  development,  so  that  it  lies  in  the  position 
of  ^  in6t«ad  of  the  normal  S  (Fip.  264).  Maude  AbboTl  suggests  that 
in  the*c  casoit  there  is  a  change,  the  embryo  lies  in  «n  abnormal  position 
within  the  chorion  so  that  its  right  aide  instead  of  its  left  is  closer  to  the 
blood  supply.    At  all  events  the  relation  of  the  organs  in  the  mirror  image 
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of  the  Dormal  condition.  In  complete  tranapodtioii.  however,  the  orRana 
di-vi-Iut)  iiMriimlly,  anil  the  t-ondition,  though  unii.iual,  htm  no  efTcct  upon 
The  function,  Pereona  whose  hearts  lie  on  the  right  side  are  quite  aa  free 
from  symploma  M  ihoKo  Kho!«i>  hpftrlsi  are  on  the  left,  provide*!  ihc  oilier 
vi8«>ra  are  normal;  and  the  condition  is  usually  di«^overed  accidentally 
during  routine  phy.^i(;al  examination.     In  such  i-asea  the  ai>ex  impuli^e  and 
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heart  sounds  ai-e  tteaRl  in  the  fifth  right  tnierfpucr,  and  the  »erond  aortic 
ist  heard  on  the  left  side  instead  of  on  the  ri};hl.  In  persons  with  thick  or 
barrel-Hliaped  chcxt'i!,  and  e^pceiallj-  in  women  whoM  biTast^i  are  large,  the 
condition  ia  readily  overlooked. 

Dextrocardia  (dexiocurdia)  without  transposition  of  other  %'i9cera  is 
much  rarer.  Mn.*t  frequently  it  is  due  to  a  pushing  or  pulling  of  the  heart 
to  the  right  by  iiilrathuraL-ie  growths  ur  udhesions,  but  uccutuonally  (in  2 
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of  .Kbbott's  412  caaes)  it  is  due  to  alteration  in  development.  I'nder  the.'fe 
circumstaui-cs  the  pulmonary-  artcrj-  in  given  off  from  the  left  ventricle, 
the  aorta  from  the  right.  Great  variations  may  be  seen  in  the  arrangement 
of  vena-  cava*,  which  Hometime«  enter  the  left,  sometimea  the  right  auricle. 
The  results,  as  in  other  cAi<es  in  which  the  blood  is  mixed,  vary  greatly. 
The  syndrome  of  congenital  heart  dif)ea«e  may  lie  pre.*ent,  owing  lo  tlwj 
mixing  of  blood,  but  the  exact  trumtposition  of  vessels  can  rarely  be 
diagnowd  intra  vitam. 
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I  I 

I  ABNOKMALITV   Of  THK  VALVKS.  I 

The  iiumbi-r  and  formation  of  the  c&riiiac  val%*e8  may  atso  undergo 
alloration  in  fptal  life.  In  iho  tvortif  ami  pulmonic  t>ii.s  ii«  luuikUy  due  to 
inflammatory  fusion  of  two  cusps  forming  a  bicuspid  valve  (Fir.  205),* 
or  lo  iho  fact  that  one  of  the  Icaflt-t!*  i.t  divi<lcrl  into  two  p»rt^  by  a  «lit  and 
tinall}'  under  llic  influence  of  the  blood-prc»«ure  grows  to  form  symmetrical 
cusp8  (Fiji.  26fl). 

In  the  mitral  and  tricu.'tpid  valves,  ospccially  in  asflociation  with  open 
neptum  ventriculonim.  there  may  be  a  spUt  in  the  middle  of  one  leaflet/ 
practicftHy  converting  it  into  two  separaK-  cusp!!!.  Except  for  the  forma- 
tion of  valvular  insufficiencies  which  result,  multiplicity  or  paucity  of  ihc 
cusps  haa  no  pathological  eiTects. 

A  large  number  of  other  malformations,  such  as  partial  separation  of 
the  two  ventricle!*  to  form  a  "  bifid  ft|>ex/'  defective  foniuiiiun  of  the  chest 
wall  with  exposure  of  the  heart  (ectopia  cordis),  malposition  of  the  heart 
causing  it  to  lie  in  the  abdomen  or  the  neck,  transposition  and  mulformation 
of  the  great  artoric«  biuI  veins,  are  encountered.  Spaee  does  not  permit 
of  a  complete  discussion  of  these  conditions,  for  which  the  render  in  n-frrrT'<i 
to  the  magiiiricenl  article  by  Dr.  Miiudc  Abbott  in  Volume  1\  of  Osier's 
Modem  Medicine.  i 
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XI. 

HEART-BLOCK  AND  THE  ADAMS-STOKES  SYNDROME. 

IlISTUltlCAl,. 

In  IS27  Kotiert  Adftiiic,  of  Dublin,  reported  t!iP  case  of  «  rev<»iiue 
ufliccr,  Hgvci  (i)^.  wtioNT  pul#c-i*utc  wiiK  30  per  miiiulR  unci  who  suffered 
from  dyspncea,  couffh,  anti  attarkfi  of  fainting  t'"apopk<-lie  attacks  ")i 
'■iJiiriiig  which  his  )>ul!<i'  vroulA  bM-onw  even  n1ow<t  ihuti  usual.  .  .  . 
Ho  recovered  from  thcni  without  paralysis."  In  the  same  year  an  exactly 
MmiUr  case  was  rvporiod  in  grciit  d*iiiil  by  Win.  Burnett.  Bunivlt's 
ohser\'ations  were  reporleci  even  more  carefully  and  in  greater  detail  than 
thoiwe  of  Adams  and  ill  <lei«n>*e  to  liavo  fallen  into  oblivion,  Burnett 
further  calk-d  Hltcntiuii  to  the  fact  thut  ^lorgagni  had  deBcril)ed  two  cases 
of  ''epilepsy  with  slow  pulse"  in  17(>1.  Holherton  deseribi!<l  another  ease 
in  1S41.  Iiut  general  attention  wiut  not  attracted  to  the  condition  until 
Wm.  Stokes  published  four  cases  in  184fi. 

SinciT  ihi-n  the  condition  uf  persistent  exlreme  brady- 
cardia with  syncopal  or  convulsive  seizures  has  been 
known  as  the  Adams-Stokes  syndrome,  though  it  may  more 
accurately  bo  designated  by  the  names  of  .Morgagni-Adams-Stokes,  as 
Pletni'w  has  done,  or  by  that  of  Morgagni-.\dam.-<- Burnett  or  Adams-Bur- 
nett syndrome. 

As  but  little  can  be  added  to  the  clinical  di-iicriptions  of  IhesR  caseSi 
one  of  Stokes's  histories  may  be  ivported  in  some  detail: 

'jEdniUDd  fiutlec.  n^jod  6i4.  •tnU'il  that  hin  bcallb  had  lM«n  robiiit  until  ibnw  yean 
itMAnMkllHtfon,  nl  which  linir  lip  whu  xuililrnly  nciiii'i)  vrilh  a  fninlinx  fit.  TIuk  ooctirrvd 
MiiMil  ttfnM  duniiK  tho  duy  hthI  always  led  tiini  willioiU  any  iiripkasuiii  rrlvcls.  Sinn* 
(hut  lim<?  lie  luis  iie^tr  bwrn  ttrc  from  iiMucki  for  uny  toiiriiiitrablp  length  of  Utnc.  and  luM 
hitd  ai  Iciuil  fifly  uwh  *niiimi.  The  lil«  nn>  iiTry  unrrrlniii  rm  in  rhnir  ptrioil  a!  inviMioa 
and  very  invKuliir  aa  to  ihvir  iiilFiwity,  mine  MviK  iiitieh  iiiiliitr  iiiiil  ol  shorter  duntttcio 
than  olheni,  Thi-y  i"*  inducpil  by  uny  cireuiii,<i.iincp  Icinlinj;  lu  ini|iedc  or  upprcn  ibe 
heart's  nction.  Kiirh  a*  fiuMrn  fxcrtioii.  iliHicnilcrl  iiloninch,  or  dnnKiipntml  IkiwvIk.  Tbric 
i*  Utile  wHriiiiig;  ^ti'ii  uf  llie  u|>pruiu.'liiii|!  utiack.  He  FeFln,  he  nuys.  n  Ivimp  fint  iti  ibe 
Moinaeh,  wbie)i  pnnccn  up  Ihrousb  ihi-  riicht  nide  of  Ihe  iir-ck.  whw  It  wcuni  to  explode 
andpaisaway  wilhnnoiteljke  tl»]i)(lTby  which  Iwihaliiprtiol,    Thiaixoflronccompaiued 

fay  ■  fluttiM^iig  leiinulioii  about  the  heiirl At  tintl  he  [uuiid  tlist  •pirit«  were  ibe 

bict  rmlontlivr  or  prD|>hyiactic.  hut  latlnriy  he  bu  not  uied  tliem,  bdnji  'sfiaid  to  dio 
witli  ■piritH  In  hia  l>elly.' 

"Un  adniiniion  he  kbi  hnfgunl  nnd  «niieiB(«d On  pemuiiion  Ibe  cbtst 

1>  univcnudly  tmoniuil.  The  r<«piraCnry  murmur  t*  louder  nnd  CMiitiinrd,  mptx'ially  pOA- 
Icrioriy.  nitii  Itizgv  tiiucouit  Mm.  The  impulme  of  Iho  heart  ia  slow  and  of  a  dull  hNkving 
eharaclor.  ....     The  finrl  vound  in  nceoinpiuiied  by  a  soft  bmil  dt  loajflH.    The  aMODd 

•ouiid  is  a,hi>  impi^nrl Wr  rrmnTkrd  to^ny  that  on  [iili^nintc  nl(«nti\t)ly  to  the 

heart'*  nclioD  we  pvrreived  that  there  were  occasional  Henii-beatii  betw'M^i  the  rt^-uUr  coa* 
traclioTiB. — ivry  ucak,  unatten<lr-il  with  ini pulse,  nndcDrrtupundiiiK  toauniiliir  utatcot  the 
pulse.  «hichlhii88inouDlst<iabout38lniheininutc,thG(;vidr.ni  beats bein|oiUy28.  .  .  . 

Am 
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"(June.)  Tltc  cardiac  plicoumenn  rcntnln  on  before,  hut  n  new  *yni|>l(»n  liiu  iippt«nd, 
Diunnly,  a  vciy  remarkable  iiiilwitiofi  in  the  rijihl  juRnlnr  i-ciii.  Th»  in  miwi  evi<|pnt  when 
tli«  pHtietit  in  lying;  liuwu.  'I'Li'  iiiiiriLer  uf  nrfli-x  iiiilsaliuru  in  dillipull  to  be  uslubliilirnl, 
bul  llicy  nrc  nintv  ihnn  ilpiiblr  rhi-  numher  of  nwnifoil  coninictjonii.  About  rtvry  third 
pulmtion  ia  wry  Htrnntc  ami  Hiiiiden  an<l  may  liearan  at  a  disianro:  tlie  rcrnainine  wavMJ 
ara  tnucli  I«CH  (tisliiicl. 

"  He  luw  noanvly  Iwd  any  of  (he  carilioc  nttneki*  lincc  he  wu  diachiuxcd." 


Fro.  207.— T«ciiu[  of 
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TBE  €ONCEPnoS  OF  HEART-RLOCK. 

Stokos  did  not  appear  to  liave  any  definite  understaixlinp;  of  the  nature 
of  these  "semi-beatn"  nor  of  the  futirtioiml  dislurbancc  a.«?oriat^  with 
them.  A  ^niilar,  more  accurate  observaticiu  was  made  by  \.  Chauveau. 
Chavivenu  in  ISS2  made  obworvalion.i  upon  a  ca.*e  whose  usual  pubc-ratc 
W»»  21  i>cr  iiiiiiute,  and  who  suffered  fntm  oi-oaj-ioual  altuiks  of  vertigo 
and  loss  of  conwiousness.  Traeings  made  from  the  a[>ex  showed  a  ttcri«d 
of  large  beats  at  rvgular  intervals  correiipoiiding  U>  the  loud  heart  iwunds 
and  to  the  radial  pulse,  and  also  a  second  serieH  of  ver)'  small  notches 
occuning  at  equally  reinilnr 
intervab  but  bearing  no  rela- 
tion whatever  to  the  Ix-ats  of 
the  ventricle.  As  in  Stokes's 
eaae,  these  small  pulsations 
were  aLToniptmied  by  '"small 
sounds  which  may  give  t  he  illu- 
sion of  reduplication  of  either 
heart  sound."  The  usual  pre- 
systolic noloh  due  to  the  au- 
ricular beat  "as  absent,  and 
Chauveuu  correctly  concluded 
that  these  small  notches  v,-ere 
due  to  the  contrartions  of  the  auricles,  which  were  beating  at  a 
rate  of  6U  {kt  minute  white  the  rate  of  the  ventricles  was  24.  Cbau- 
veau  investigated  the  matter  experimentally,  ami  was  able  to  demon- 
Ktrut«  ihnl  in  hor^cit  upon  Ktimulution  of  the  vafus  the  auricles  couid  be 
observed  to  beat  more  frequently  than  the  ventricles.  He  therefore  natu- 
rally considered  th«  dissociation  of  auricular  and  ventricular  rhythm  »»■ 
due  to  over-Btimulatiou  of  the  vagus.  This  conclusion  was  further  wat~* 
ranted  by  the  fact  thai  hi.t  patient  hiul  paiii-i  ut  the  baek  of  the  neck,  and 
the  chief  of  service  had  diagnosticated  a  lesion  of  the  medulla  at  the  level 
of  the  vftgus  nucleus. 

While  rhniivraii  wom  exprriturntinf;  in  Francr,  cxprrimpDtera  In  Owmany  nnil  in 
Eiiglaiid  i>«n>  iiiicoiiscKiiuly  ihrawliii^  lixlii  upon  tliu  coiidiiiuii  from  diflereiit  elaiKl-puinta. 
In  18S3  WixiMrid^-,  uudcr  LuOnix's  (lirectioii,  w»«  invwtigotiiifC  iIip  eounc  o(  the  nervca 
in  the  cnntiai?  M'piiini,  luid  for  ihU  purixMn  ronhlrinted  the  intorniiricukr  M']>lum  by  tijiht- 
eniutc  u  tiuv  eilk  tii^ture  iiitrvliiceil  ho  uh  (u  (■iiibraci!  uiily  like  septum.  He  tihsertwl: 
"the  .utricle*  orid  vi-nlrii'ies  contiiiuL-  to  coiilrart.  bul  no  lu«i(!rr  with  equnl  frequency. 
Sliuiulation  of  ihe  vntiiix  ciiiimv  ibrr  nuridpN  lo  klop  henlinK,  the  ^'enlnclm  (Kinlinue, 

"Till!  Uifatiire  in  removi'd;  ul  tirxt  tliF  auriclf« aiid  veiitricia  beul  nl  diftrrcat  rhytlinu^H 
then  the  uniform  (nortiial)  brnt*  of  both  clminltrni  rrttim.  lUid  Rtimiilutioii  of  Ihe  n^UfJ 
now  inhibits  both  auricle  an.i  ventricle," 

WooWridgc'ii  nwulls  wprt-  couliruipJ  in  18S4  I>jf  Tigentcdt.  who  cut  through  the  ' 
•ejrtuiu  with  a  specially  devised  "atriotonic." 


•  u-i  '  :h' 
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These  observationfl  under  Ludwifi'fl  direction  were  tnailv  with  tii« 
view  only  of  cutting  the  intrucurtilav  iiprvos.  An  a  mutter  of  fact,  the 
inuscuinr  oonneptions  were  severed  as  well,  but  the  imporlnni-e  of  these 
watt  disncgarik-d. 

The  myoKenir  conduction  from  auricle  to  ventricle  was,  however,  at  this 
very  period  being  deniotiMtnited  hy  (Jtiskell  in  Cnmbridfce  u|Kin  th<^  heart 
of  the  tortoise  and  frog,  in  which  thi'  auriculoventricular  function  is  neiire- 
eented  by  n  wide  band  of  inusele  whose  properlie.-<  <liffer  .noim-whut  from 
thoHe  of  eitlier  the  iiuriclf  or  the  ventricle.  <J!L?ikell  det  no  nitrated  that  "  if 
thia  nurlciiloventricular  rins  were  clamix-d.  the  auricle  rontinueil  to  beat 
at  unaltered  rhythm,  but  a^t  the  eliimp  wa*  tightened  the  period  lielweea 
surieulnr   and   ventricular    contractions  (A,-Va  interval,  on    eonductioa 
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rliiHiirfMkl  Ariiilijrht'ii-T  hIiu  VEV.  hIh)  Mibjpct  luAttfecL'  Iff  ih«  .^jUnif^inki**  ^yiidrainr.  irmrmumD'U  by 
nrj^itt  .r»hn^1y»iiii1hviKTi1«r.i  A.  A,  A.  A,mtiric'^t&fiitrafiUiintUrvhlc\tllity*snncitmiiviiulrr^puD>l- 

time)  Was  graduiilly  len^tliened :  then  the  ventricle  failed  to  respond  to 
itorae  of  the  impul^tes  from  the  *  auricle,  and,  according  tt>  the  tiglitne.'i.H  of 
the  clump,  tlic  ventririe  could  W-  made  to  ...  .  respond  lo  every  iwrund 
contraction  of  the  auricles  (partial  heart-block),  to  respond  to  ever>'  thinl, 
fourth,  or  other  crjntmction,  or  to  remain  quienoent.  AVlwn  the  clami) 
w»«  closed  very  tightly  the  ventricle  remained  mtlll  for  a  variable  time, 
then,  in  nceonlanoe  to  iUi  inhcii-nt  rhylhniical  ])ower,  developed  a  rh\tlini 
of  it«  own  (rhythm  of  development),  the  nile  of  tluil  rliythni  when  fully 
develo|>ed  and  the  length  of  time  that  the  Hlandstill  lasted  being  correlated 
with  the  rhythmieity  of  the  tiwfuen."  The  eondiri<m  in  which  the  ventricular 
r  ventricle  no  longer  foUowH  any  of  the  impulses  from  the  auricles  ie  tensed 
coinpIeK-  heort-bioek,  in  contrast  tu  the  partial  heart. -bl or tw  in  which  the 
impulse  ventricle  is  responding  to  some,  but  not  all,  of  the  impulaes  arinng 
in  the  auricles. 

tiaskell  showed  that  heart-block  also  set  in  v  the  bridge  of  ti»tuc 
connecting  the  auricles  and  veiitrirles  was  rut  down  to  a  suRiciently  nar- 
row jflrip.    He  was  able  to  produce  dimilar  blocks  between  jmrtions  of  the 
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nuriclv  or  vpntricic  l>y  clamping  or  cutting,  just  as  RomaneK  had  done  for 
the  muscle  in  ihe  bell  of  the  medusa,  (iaskell  deniotistnil^'d  aUo  thai  the 
hloi^k  Ix-tweon  iiuricli'iB  ttnd  vcnlricles  reiiiHincd  coniplote  when  the  only 
eonnection  between  the  auricles  and  tlie  ventricles  was  formed  by  the 
coronary  nerve. 

THB    Arillrl?l.(l(ATRIO)VKSTHICiri.Alt    Mliid.E    HrNr>[.B. 

Anatomy. — The  existence  of  muscular  connections  between  the  auriel«s 

and  ventriclftjt  in   man  and  mammnlR  was,  however,  d*nied  until   ISOa, 

when  Stanley    Kent,  of  Oxford,   found   that   in   the   rat   and   other 

mammals  theiv  wait  n  larK<>  »trantl  of  small  fiioiforni   iiui.'^rlc  cclU  with 

fusiform  nuclei  which  run  in  the  iseptuni  nivmttmnnceum  and  connected 

the  musculature  of  the  ventricle  with  that  of  the  auricle. 

In  the  g»Tae  )'ear  Wm.  His,  Jr..  described  the  pnMwncc  in  the  mouse, 

dofi,  and  man  of  a  bundle  of  muscle- 

fibn-.-i  which  "nriscs  from  the  posterior 

wall  of  Ihe  right  auricle  near  the  inter- 

auriculiir  s(r))f.um.  Jn  the  atriovi-ntric- 

ular  groove,  lies  upon  the  upper  edge 

of  the  miLtcular  int4>rventricutar  !*ep- 

tum.  passes  forwards  and  to  the  vicin- 
ity of  ihp  nortn.  wh(?rt>  it  divi<li:*s  into 

a  right  and  a  loft  branch.     The  latter 

parses  down  to  the  baae  of  the  anterior 

mitral  cusp." 

The.te  anatnmtciil  findin)p<  of  Him 

hnvc    l»ccn    conhrmed    by    BrHcuniR. 

llumblet.    llMzer,   and  Tawara.     The 

latter  found   that    the   fusiform   cclla 

descrilied  by  Kent  were  really  I'urkinje 

fil>rci<.  nnd  that  the  muscle  bumlle  of 

His  is  in  reality  continuous  with  the 
entire  network  jiy-tlein  of  Purkinjc 
fibres  which  permeates  both  ventricles. 
Tawara  aUo  1 1 e nion.it  rat <•<!  the  pn*,— 
enceof  nerve-fibres  within  the  His  bun- 
dle, and  (lordon  Wil.ion  has  recently 
demonstrated    ganglion    cellM    as    well. 

In  a  later  research  Ketzer  has  stated  that  this  conductinn  Rj'atem  ia 
continuous  above  with  the  scjital  portion  of  1  he  rijrlil  iiimcif  ( l-lg.  '26*,') .  «n<l 
that  \l»  cells  are  of  the  same  histological  slructuif-  as  those  about  the  sinus 
region.  He  bclievcn  that  it  is  n  true  siniivcntriiulnr  IhukIIc.  hut  the  rewnt 
work  of  I.ydia  de  Witt  seems  to  confirm  the  claims  of  Tawara.  The  idea 
that  the  eardiac  impuliie  must  pawi  from  sinus  to  auricle  Itefore  reachinfc 
the  auriculovcntriculnr  bundle  is  borne  out  jil«o  by  the  observation  of  Dr. 
t!.  S.  Bond  that  in  the  frog  the  auriculoventrirular  muscle  can  !je  .seen  to 
contract  con«idcrabl;.jJ«jpr  than  the  uurirle  but  before  the  ventricle. 

Experimental  Pttyllolosy  of  the  Aurlculoventrictilar  Bundle. — The 
first  exporimenti*  upon  the  phy.niology  of  heart-block  in   nmnminis  wen; 
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perfornifid  by  StaiiU^j'  Kent,  the  discoverer  of  the  aiirieuloventricular 
bundle,  iu  ISUD.  and  were  recorded  by  him  in  his  original  pubUcutioD  in 
the  followinji  words:  "  By  the  use  of  a  suitably  constructed  clamp  ...  I 
have  been  itble  to  verify  for  the  mauitnul  {i.v.,  m  \\iv  excist^d  heart  uf  the 
rat),  almost  all  the  eReits  described  by  tiaskcU  as  obtained  iu  the  froR." 
Kent  ihuK  secmn  to  have  forestalled  all  the  later  experiments  ui>on  the  sub- 
ject, but  the  brevity  of  Uia  physiological  note  left  mucli  to  be  investigated. 
In  1895  HU  re)>cate<l  lh»>  expcrinwuis  of  Wooldridge  and  Tigersledt,  and 
demonstrated  that  in  order  to  bring  about  dissoeiation  of  the  uuricW  and 
ventricles  it  was  not  neees.tary  to  injure  the  entire  septum  but  merely  thiii 
aurii-ulo ventricular  muscle  bundle. 

In  1S99  he  applied  his  anatomical  and  physiotoifical  studies  to  a  case 
of  Adams-Stokes  di^^ase.  In  which  lie  confirmed  Chuuvcau  by  fmding  inde- 
])endent  action  of  the  auricles  and  ventricles,  and  designated  this  by  (ias- 
kcll's  term  "  heart-block."  His  also  gnve  an  excellent  tracing,  taken  during 
a  s>'ncopal  attack,  demonstrating  that  the  auricles  continued  at  tlieir 
u«ual  rate  while  the  ventricW  reacted  to  beat  for  several  seconds  and  tJien 
resumed  their  beat  at  a  gradually  increasing  rate  tcorivsponding  to  Gaskcll's 
"rhythm  of  development"). 

1  3  3         t        il     It 


RKgp  [1== - -^.'vvAMftAAft^i/l/l/lMAAAAAAAAAAAAAyv.A/^ — 

Via.  270. — TnciiiN*  Inun  ila*  caruiUl  mrt^tf  itriil  iudiilnr  \'*iii  at  ft  [wliimi  until  AduiHk^toIri* 
illiHBn.  ^nwlnt  ulnppBCr  "I  ilrp  vHiitirln  uic)  nniriiiiiuinro  lA  thr  ■<ict<:ul(r  roninflicnu  dnrlnc  tb* 
miurk.  (Arut  Hii,  DruUihf  AtJi,  I.  ktin.  Mat..  ISW.  Ixiv.)  \.  X  3,*,  h.  C  nprnvnt  llx  buM  of 
jndopqidvot  vnlnmilar  contnctUuin. 

The  experiments  of  Kent  and  His  and  their  predecessor;*  were  con- 
firmed by  Hiiniblet,  Hr-ring,  and  Tawara,  and  led  to  the  conclusion: 

1.  That  the  slow  pulse  of  .Wams-Stokes  disease  was  due  to  dissocia- 
tion between  the  niiricles  and  ventriclcsi  (heart-block)  and  to  the  rfow 
itide|X!ndent  rhythm  of  the  ventricles. 

2.  That  the  sj'ncitpMl  attacks  (.\dams-Stoke8  sj'ndrome)  were  due 
to  cessation  of  ventricular  beat  but  not  of  the  auricular  beat. 

E-Kperimentally  they  had  produced  the  former  hut  not  the  latter  in 
mammiiN,  while  Giu-'kell  haii  produced  it  in  (he  friig  and  tortoise.  Nor 
had  pjiihological  changes  in  the  auricular  ventricular  hundle  been  shown 
in  cartcs  <lying  from  the  .\dams-Stokes  syndrome,  The  mii«Mng  link  was 
supplied  by  .Vmeriran  scientists. 

Faclors  Affecting  Degree  of  Heart-block.  —  In  1904  E  r  I  a  n  g  e  r 
began  a  series  of  experimental  and  clinical  inveatijirations  upon  this  condi- 
tion. He  rin<t  conrirnie<l  itU  of  Hix's  limling^  in  man,  and  refuted  Chauveau's 
claim,  that  the  heart-block  was  due  to  the  vagi,  by  showing  that  when  in 
hLi  cases  the  latter  were  paralyzed  with  atropine  the  heart-bloclc  did  not 
pass  olT.'  Then  he  devised  a  modification  of  GHskeU'M  clamp,  nn  Iz-nhaped 
hook  of  steel  wire  whnw  arm  <-oMld  be  pressed  against  a  brass  block  by 
iiu-aus  of  a  bolt  and  screw. 


'  EdMi  had  prcriixMljr  Rhown  that  betladciDon  hod  no  cEFect  in  hui 
^t|4>kw  ilioeiuie. 
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Thn  hook  waj>  inimducml  into  thn  tight  wall  ■>f  the  aorta  juvt  nbore  tU  origin  (the 
' Mg^learduil  fat  liuviii^  bwn  diasMled  olT}.  the  )>oint  (hmmn)  tinckwnnU  And  downwtink 
Mb  the  left  vctiirick,  niict  thi-n  piwhcd  Ihrouj^ti  ihe  i-enlrioular  Bepliiiii  lill  it  enl«r«il  tli« 
1^^  TCnlricle  (Fin;-  '271 1.  The  brruw  block  wmt  Ibna  piwhul  dnwn  aver  Ihe  long  nrm  uf 
the  Lknd  ttie  nut  gnuluully  nrrvvn^d  luul.  Tli**  first  e(Tv«t  oWn'od  wnjdnnK'hrninK  of  the 
conduction  lirao  (A,-V.or  A-Vtiik-rvnl):  then  Biteruule  veiitritulur  beiitB  disappeuml  <2  :  1 
rliythiii}.  at  find  occaAlonaJly,  then  rvKiiWiy.  With  furlhrr  tifchirnins  of  tlii'  clnmp  a 
3  :  1  rbythm  ocpumvl.  luid  finally  cciiiijilete  ht^u^1■ll1lX')>■ 
"Attn  ihp  vrntridfn  havn  cmplinl  thcmiwh-H  it  iiiuy  br 
aeeu  llmt  each  ci>iilrucl.i<jii  (if  ihe  aiiriHoi  itondn  into  thr 
former  n  diatinct  miivi?,  upuo  Ihi.-  HUbBidNict  uf  which  the 
I'olmue  of  the  vrnitriclcn  io  nmn  to  hinf  hem  consiilenibly 
iiicrauied."  In  uinuy  but  nut  id  ull  of  his  «'X|»rinienfi(  the 
complete  block  br-KOii  with  a  coniptcic  >to|>|iii^  of  (he 
vcniriclex.  exHClly  lib«  ihut  in  ihr  A'liLinii-f^lnkni  »Tidnimc, 
ill  irhtch  "  ihe  ventriclw  Hlup  Ix^utiug  wilhuiil  u'snimic. 
The  ikiiriclm  continue  to  heat  «ith  nn  kppartintly  unnltrrrd 

ntte The  veniricltw  ^nlurxe  vrith  Bitch  controciioii 

until  Ihrir  disteiiliou  bccunicn  rtulty  husr.  ....  Rwpi- 
mlory  convtibiionii  miiy  bnfciii.  Wilnewoi  am  ilmcKl  con- 
vinced thai  thv  e.i|icriiiicnl  ha«  come  lo  ■  clnne  nheii  it 
nmy  be  thnt  after  mote  limn  tutiily  nccoiids  the  <TntriclcB 
tiudtlenly  empty  lheiiuioK'e«  with  one  nreiit  rfTort."  Thin  in 
MMDer  or  later  follciu'od  by  anutlier  and  liuother  until  the 
aloi*  ventricular  rate  ii  gradually  ownttni^l. 


Vi:.  B71.  Til*  Krlaii«rT 
h«kn^blDrikfiti>(iip«tmpri**inc 
the  AUrkuJovvncrimUr  bumtle 
lA  V O).  SM.  Btptum  man- 
hruHcmm;  .V1~.  tuilnll^'aJvft. 


Pactors  Arfectinf!  Stoppage  of  tti«  ^'entrkles. 

—  This    "stoppage''    oi    the    veiitriclea 
rvpre-soiilB  ihe   condition   which    \»   ihc  rttuse  of 

death  and  dinoomfort  in  man.  i'litipnts.  as  a  rule,  remain  free  from  symp- 
toms while  the  puW-ralc  rcninirut  ix-giiliir.  A  study  of  tlw-  fnclors  bringing 
it  about  was  therefoi*  of  the  utmost  importaore.  I'Manser  was  able  to 
ehowf  tliftt  it  war*  tw-ither  broi;giil  on  nor  prevented  by  stiniulntion  of  the 
cardiac  ncr\'es  when  the  heart  won  in  a  condition  of  either  partial  or  com- 
plete heart'block;  indeed  the  cardiac  nerves  exert  leas  effect  than  upon  the 
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Fici.  S72. — I^Umi  of  (rvtunlly  tiihiflilna  Ihc  vlunp.  'Aficr  Krlnuerr  uid  lll^■rll(•LI•r.^  MKmnt 
3  - 1  ThyOiiii.  fltkalljr  ^loppaca  of  thr  v«ulri1'l»  9\th  tomplere  block.  Atl«r  thU  i'ib  ^YiitrLcio  can  be  ««A 
lo  OHitnut  m  ui  indapciiUdil  ihrllmi. 

uninjured  heart.  Erlanger  and  llirschfeldcr  investigated  the  subject  i^till 
further,  and  found  that  ."ftoppaRo  of  the  ventricles  occurreil  when  the  clnmp 
vnii  tightened  rapidly  and  a  complctn  block  produced  suddenly.  It  occurrtHl 
more  rai-ely  when  the  clamp  waa  tightened  slowly,  and  the  heart  was 
allowed  to  pawt  through  the  various  stagcn  of  partial  block  (2  :  1  and  3  :  1 
rhythm).  In  only  two  e\}>eriments  did  it  occur  after  the  ventricles  had 
already  taken  on  their  indc{H'ndent  rhythm.  Whenever  from  any  cauw 
(stimulation  of  the  accelerators,  application  of  heat,  or  rhythmic  induction 
30 
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^diocks)  the  rate  of  tlie  aiiriclea  was  jncrewsed.  the  degree  of  block  was  ; 
increatwd,  a  normal  i-hythm  (1  :  1)  pa88inft:  to  a  2  :  1,  a  2  :  1  rhythm  to  a' 
4  :  1  or  to  complete  block,     When  Ibiif  ot-curred  rapidly  ntoiipagc  of  the 
ventricles  sometimes  set  in.    t'onveraely,  slowinfi  of  the  auricles  from  any 
catwc  (utiiiiulnlion  of  the  vaguN.  application  uf  cold,  etc.)  impivvcd  <'on- 
diictivity  and  facilitated  the  passing  off  of  the  block. 

In  thb«  rtw[K'ct  tho  cxperiiiientul  heart-block  difforn  jjreatly  from  ihe 
cluiicid,  Hinc^!  in  a  number  of  cases  ((JibBon.  Thayer)  it  has  been  found  that 
fltimulation  of  th«  vftgua  incre«2«c«i  the  ilegree  of  block  while  atropine  re- 
movcif  u  partial  but  not  a  complete  block.  In  other  cawj*  (Ed«»,  Eriaiiger, 
Schmoll)  it  has  no  such  effect. 

Th«  duration  of  the  period  of  "jfloppugc"  (during  which  the  ventriele:* 
remained  quiescent)  varied  greatly,  ami  was  greatest  in  those  hearts  which 
could  \»  inhibited  longest  by  stimulation  of  the  vaguM.  A.t  in  (laskell's 
tortoise,  it  seemed  to  be  de6nite)y  "correlated  to  the  rhythmlcily '*  of  the 
ventricles,  which  is  g;reater  in  some  heartit  and  at  some  sta^s  of  the  experi- 
ment than  nl  othcm.  Tn  general  it  hiut  appeared  to  the  writer  that  the 
poorer  the  condition  of  the  ventricular  muscle  the  longer  the  period  of 
stoppH^.  Slight  ai<phy.xia,  though  it  did  not  in  ilM^lf  bring  about 
stoppage  of  the  ventricleis,  seemed  to  lengthen  the  period  of  stoppage 
from  clamping. 

In  some  experiments  the  ventricle  remained  quiescent  for  so  long 
(more  than  '»!>  seconds)  that  the  animal  would  have  died  at  once  had  not 
the  bcarl  Ix-en  revived  by  mechanical  stimulation. 

In  a  {Subsequent  paper  Krianger  has  shown  that  the  condition  of  block 
on  clamping  or  injury  dcjicnds  upon  the  condition  of  the  eclU  in  the  His 
bundle.  Kach  caniiac  impulse  leaves  them  in  a  condition  of  lowered  inila- 
biiity  from  which  they  I'ecover  gradually.  When  the  injury  i.-*  .-"light  they 
recover  just  too  late  for  the  next  impuU*?  from  the  auricle  and  are  only 
ready  to  receive  the  second  atimulus  (a  2  :  I  rhythm  rewilting).  When 
they  are  injured  a  little  more  they  recover  in  time  for  every  third  or  every 
fourth  impulse,  and  finally  the  stimulus  always  remains  below  the  threshold 
of  irritability  ami  complete  block  i-vU  in.  Similarly,  the  wore  mjiid  the 
rhythm  the  less  time  the  cells  have  had  to  recover  ami  Ihe  less  tlie  intensity 
of  impul.icr  from  the  auricles,  hence  the  givater  the  block. 

As  regards  the  ventricle,  the  greater  its  irritability  and  rhythniicily 
the  sooner  it  will  respond  to  its  own  internal  stimuli  with  a  contraction 
and  the  shorter  the  .stoppage  and  the  more  niiiiil  the  rhythm.  A  Inw  ven- 
tricular rhythm  (under  25  per  minute)  is  therefore  often  a  sign  of  poor 
condition  of  the  ventricle  and  of  a  ten<lency  to  stoppage  during  the  period 
of  complete  block  in  spontaneous  attacks. 

The  ex|)eriment3  of  Krianger  and  Hiriwhfelder  have  lieen  confirmed 
by  v.  Taboru  umler  Hering'jt  direction,  The  I.tttcr  han  found  that  stimu- 
lation of  the  vagus  may  under  certain  circumstances  increase  the  degree 
of  heart-block  and  facilitate  the  onset  of  stoppage,  especially  when  dig;i- 
talis  hjia  been  administered.  The  apparent  discrepancy  between  their 
finding:<  i.-*  jirobably  due  to  the  presence  of  the  differ<;nt  nerve-fibrwt 
in  the  vagus,  ho  that  sometimes  conductivity,  somotinies  irritability  is 
moflt  affected. 
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IIKLATION    or   IIISAKT-HLOCK    to    ADAUA-8TOKES   SVMDltOUE. 

It  caiiiiol  be  loD  ittrongly  emphasized  that :  (1)  hvKrt-bluck  (complete) 
juid  Adam^-Stukrs  syndrome  are  by  no  moans  synonymous;  the  former 
represenls  nien-ly  thi>  tli.-«soriutiun  of  rliyllim!=,  while  the  Aiiiiitif-St^kcA 
Mviulromi-  brought  on  by  cerebral  amentia  during  ventricular  stoppage  ia 
a  totally  different  maltt^r;  ("£)  ht-Art-bluck  muy  persittt  for  months  or  years 
without  ihe  occurrciit*  of  the  syndroiiic,  as  in  the  cttse  about  to  Ik-  described. 

Attacks  of  the  Atiamn-Stokes  syndroni«  may  occur  in  three  ways: 
L(1)  at  the  transition  from  normal  rhythm  to  complete  block;  {'i)  in  the 
Enudst  of  complete  block;  (3)  probably  also  from  stimulation  of  the  vagus 
in  certain  ciuws  where  conductivity  ik  already  iliniinlnheii. 

In  the  cases  where  the  Adams-Stokes  syndrome  (ventricular  stoppage) 
appears  at  the  tranMtion  fmm  normal  rhythm  to  complete  block,  tlw  aUack» 
are  usually  preceded  by  quickening  of  the  pulse;  and  the  block  passes  off 
and  reappears  su<)denly.  When  the  complett^  block  becomes  jwrmanenlly 
established,  the  Adants-StokeH  syndrome  may  diHappear,  as  is  well  sliowa 
by  the  following  case,'  seen  by  the  writer  in  consultation  with  Dr.  U.  G. 
lieck.  Th«  A  da  m.s- Stokes  syndrome  may  be  present  only  in  the  initial 
and  not  the  later  stages  of  th«  heart-block. 

Cass  op  IlBABT-aLocK,  with  Adjois-^tukks  Svxokous  oklv  at  Onset  of  Blocs. 

3.  L..  f^crd  72.  baii  ticrii  iicrieclly  limllhy  oil  hii  lifp  trxccpt  for  nttucka  of  mnlitrin 
«hen  Iwtwern  14  aiid  JO  yvun  o(  ugr.  und  imirunibiiLu  nlxiut  ten  yeam  hzo.  D^niua  syphlliii 
and  Konorrhci-a;  ilrink*  liitlc.  but  niiioki*  ron«idpftil>l,V-  lliu  liwn  a  l>lucki'milh  until 
July,  19(17.  .\i  ihtk  ttitii>  h^  uiu-  Hlnick  oi>  t\i*  Iiva'l  Iry  a  railma^  satr,  tifciime  iinonnorious 
for  nnc  or  mxi  niiiiule*.  aflrr  wliicli  he  nvtiverrd  nl  oiici-  i-X(iv|il  for  a  fliiEtit  tnuiniturjr 
mnkiin»  or  the  ri|;ht  arm  nniJ  i.%ht  tmiwilon*  npliiwin.  lie  mrinincd  woll  until  Nu%'pin> 
bor,  1907,  |>  II 1  *  e  b  e  I  n  jt  00  t  (i  fi  4  ,  In  (lie  Inltcr  (mrl  of  Novnnibcr  he  hrfiuii  lo 
have  weak  HtiellH  in  wlitcli  hv  TcU  but  did  not  lose  cuiinciuuniitviK,  Uv  wiw  m-u  by 
(lie  writer  on  Jaitiiary  12,  vhtn  ho  Wl  been  hnviiig  numeroiw  iiKackn  far  nbotit  a  wwk. 


Flu.  V7a<^TrK<iDLC  IruiQ  juBular  vetii  mnd  srolui  nrirry.  la  4  rjL>r  cj.  I..)  of  rmipivlc  hvart^ilrwk 
*ft*r  lilt  o'liRipal  NttArk*  IkSil   «ub«il«i. 


Patient  WO*  a  fniriy  nuurii<licil  nun  of  gooil  rci«y  otilor,  pupila  reacting  nonnnlly:  no  nitno 
of  IniTncronial  ilifliirhnncp  iinr  of  lu«.  I'hivi  rlcar.  Ifnnn  not  cnlanted:  nrljon  rrgular: 
piilHr-rnte  ;i3  iivr  niiniitv,  SoiinilH  ucconi|Mnylnx  the  Imiln  arv  Intid  and  tlie  lirvl 
Miumt  I*  ncFuniiLiriiiil  by  a  flouini;  HyMoIic  niumiur  nut  tranuiiitlisl  to  axilla.  Socopi) 
Muntf  <'lc<nT.  ItclviiM-n  ilu>]tc  in  the  Innti  pniiM*  llirrr  can  be  hitnn)  inn  or  iliree 
very  (oft  il  i  n  I  a  n  1  BDUndn  like  l)ie  licking  of  a  irutcti.  acconi|iuuyin)C  which 
lonnll  undulutioDH  may  be  itefn  over  Ihi-  jugular  win,  and  011  ma»t  dclic:iliT 
palpation  of  tb*  radUl  a  flight  inapuUo  can  b«  folt  lb«r«  an 


'  .\Kiudvi)f  t hid caMhiu  been  rcporlcil  by  His.  II.  ti.  Beck  and  \V.  It.  ittnkrs,  Aich. 
Inl.Mr't..  Oiica«o.  19U*). 
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well,  due  to  llie  IxMilinx  of  '!>«  nurielen  aginiiutt  ihe  root  of  the  aorta.  The  renoua 
(racing  (Hg.  '27'-t)  slioweil  «)iti|ilele  Ijeurt-block.  At  Ihia  timi-  lie  hail  no  Blt«ck».  On 
Juiiiitry  17,  hi>wr\Tr.  lie  wan  uKiiin  «ivii.  His  nltnckH  liad  iicrn  virr>'  iiiiinerouR,  Lhe  puls;- 
ml«  risiiiit  und  fallitie  wiih  irvut  rainduy.  TrutiniRi  ln>in  ihv  jiiKUlar  rein  und  camtjd 
ortcriv.  taken  a*  nii  utluck  cmiie  on,  sliow  tlit  fullomng  NH)ucnoc  i-vrnu;  At  timt  a  period 
of  complnln  bpurl-block  lanting  n  few  iiiimiirj'.  This  then  (nUMed  off  and  waa 
succeeded  li}-  a  tew  iniMneiilB  of  'i  V  r  li  y  I  li  in  ,  Tiie  2  :  1  riiylhm  pawrd  luddrnly 
into  »t:l  rhvtlim  at  a  rule  uf  about  90  per  miniitn  and  becaii  to  qtiickcn. 
ll  WHH  t)ien  propliiwitHi  tliat  !tn  atlHck  WHM  iinininenl,  nnd  in  an  iimtiLril  the  venlri- 
cIds  nuddpiily  erikied  (o  l-fnl.  Tlip  palieut  criwl  oul,  iwoanie  aAy  pain,  and  n 
eonruiaicin  net  in,  during  which  thr  auriclis  conlimicd  to  l>na[  sit  the  old  rale.  In 
about  II  second*  the  s-vniriclm  began  to  beat,  and  soon  reetinied  their  regular  indeptuwleut 


Fig.  ^4. — Uiscrem  r«pn«ntlni  the  mndilions  fouiul  in   the  uariiiR  Tin.  3^3.     A,  aurieulur 
««BiraoUi>n* :    >',  vnlricuUi  nuimctidni  i   1.  3.  flni  au.l  •Koad  hwn  Hoiinilt-  a.  a.  Muiidt  due  to  , 
oofltranIiiHi*  uf  tlw  auneiUm. 

nit«  of  2  S  to  ;i  0  per  ni  i  ti  n  I  e  In  roniplci«  block.  After  n  few  more  leitura  jui 
liour  or  NO  piiHed  wiihciut  further  chunge  in  rule  or  further  i!<.vmptouiK.  When  wen  in  Ibo 
afternoon  nnil  attain  on  the  next  day  the  pulse-rate  had  not  varied.  It  n-ai  then  prujfliemed , 
by  (he  writer  ihul  no  mure  Httuckii  mere  imminent,  but  the  patient  wm  i 
kept  in  lip<i  for  sci-eral  urekc  afterward*.  A  feir  w-eeks  Inter  he  hwl  u  sinking  »peil  with 
u«aknm8  of  the  pulne.  but  no  change  in  r»te  and  regularity  and  ru>  tmconneioiiicncMi  or 
commlBitinn.  Tliii  lie  nlso  recovered  from  and  rerniuned  free  (ivni  Hyiiiptuma  aiul  Attacks 
until  hiH  <le'alh  two  monthH  later,  lie  died  mthi>r  nuddenly  but  «*ai  coiucioua  to  the  taat; 
hi*  pulve-rnle  had  nul  ehanp^d,  and  lie  dterl  not  from  the  AdamirSlokp*  ayndrome  but 
from  hi*  cot^>llur^'  nelerasi*.  I'he  lesion  fuiuid  in  the  Ilia  bundle  n-ill  be  dixcuM^I  below, 
lit  thia  patient  the  Adani*>Si  okes  *yndronie  paused  off  u*  the  com- 
plete block  became  e8iabll«he<l. 

Variations  irt  Pulse-rate. — Th'w  c.'4i<c  is  no  isolnt^d  example  of  such  a 
condition.  Kveti  Hurneii's  c-asp  (JS24)  furnishes  an  example,  for  bf  »»y», 
"the  pulse  Ix-nl.-'  al  l\w  rwle  of  7-1  in  the  minute  for  the  spare  of  about  a 

minute,  then  inttrmits  for  7.  S.  or  10  seconds In  tlic  evening  I 

fuund  that  he  hn<l  i)oeti  attacked  many  timeH  but  was  then  much  bctt4.T. 
....  He  coinplaineil.  however,  of  more  p»in  nbinit  the  precordia  and 
hii4  piil.-^;  Iwai  only  2*1  in  th*  minute."  \  similar  tendency  to  improvement 
after  heart-block  set  in  has  I)een  iiot^'d  in  HtokeMS  first  case  (1S46>,  in  that 
of  Alfred  Webster  (1900),  in  one  of  the  easca  reported  by  Ede«  (1901),  *nd 
in  orte  of  Krluiiger's  ciijww  (1905). 

Stoppage  o(  (he  Ventricles  during  Complete  Heart-block. —  I'nfortu- 
nately,  the  .Vdanit'-Sl.oko.s  syndrome  does  not  always  end  with  the  e-ttiib- 
li.><hment  of  permanent  com|dele  block.  Just  as  in  the  two  experiments 
of  ErUuiger  and  Hirschfelder  mentioned  above,  stoppagt;  of  the  ventricles 
Douietimes  occurs  iu  the  midst  of  a  eonipk-te  block  when  the  pulse-rate  is 
Blow  and  without  preliniinar^'  variations  in  rate.  This  look  place  in  the 
raw  reported  by  His  ami  in  Krlimjrer's  first  case.  The  influences  producing 
this  stoppage  act  tlirvctly  upon  the  ventricles,  the  auricular  rate  being 
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Tm.  27b. — Haiirtota  iiktinul  (J,  U>iiliaiRii«  ralcifiiuitinnK  whinh  praduoed  AiUnw-filoliw  i)l>i 
<l)niwii  Inin  tlia nptviiaMi . I  ■).  B,  C.  D.  S,  S«Unii>  ihi-<iii«li  i.hir  inlFrventilpulai  Kiiluiii.  tliuuiiiB  tlii- 
nUdficnliuu  pmuus  ui>uu  Uio  ■uiiculavmuleulw  tiuiujlc.  uUWt  BtcLuui  !i(uluB.|  F.  HKtiun  Dimuali 
a,    irhoUHnieRMpmpJi  bjr  Or.  C.  8.  Bond  J 
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unffhanged  or  quickened,  but  the  nature  of  these  iiifluvncc«  i»  not  well 
understood.  Krianjccr  has  mIiowii  (hai  the  plugging  of  a  loronarj'  artery 
in  animulii  doc^  nut  bring  stoppage  frum  cumjtlolt.-  block.  On  tlic  utlier 
hand.  sliRht  asphyxia,  euch  aa  holding  the  breath  after  eliglit  exercue, 


Fin,  /7U. — I'lJiKnim  Hhmirib; 

>>'rblKnnr.     k.   \'fliirkoular  trnppAKi^ 

triaHH^^  dcflinii  111  (furiiLjc  iJir  (htkiI 
onnlrmclinn*;    '4-1'.  mutlurUiui  i»f  iiuitLt 


.    rn-LcJnr    "    ilniiitf-    [jr.  .i  L:f  irjc  r}ip.    Vdnrti»-^Wb«A 

I  V.     A,  AUriruU'  ouiilrteUim>i    V,  VculrirutlU 
(II  vqiirirliM. 


bpouglil  thcni  oil  regularly.  Howflver,  it  cannot  be  said  that  tlit-  prognoitU 
is  much  if  any  more  unfavorable  in  thiwe  thnn  in  ihv  other  group  of  cases, 
wince  Krlaiipr'^  cftse  at  least  lived  aex'eral  years  after  obsterviition.  and 
this  point  has  not  been  not«d  in  most  of  ihv  n.>pi>rteil  cascj-.  i'nif.  Thayer 
haa  rerently  reported  a  case  in  which  the  block  has  passed  ofT. 


IJ^alnSH   OF   THE    AIIK1CULOVENTHICUI.AR    BUHDt.E. 

Thiesfi  two  groups  represent  cases  in  which  the  block  appears  to  be 
myogenic;  and  palhologirul  evidence  tiKlicatrs  that  xurh  is  the  case.  .\l- 
t  hough  .Adams  (IS27)  mentions  fatty  degeneration  of  the  ventricular  :<eptuni 

in  hi.s  ca!>e,  and  many  other  au- 
topsies had  been  |)erforin«d,  the 
Rmi  v&»  in  which  a  Icxion  of  the 
uuriculo ventricular  (or  atrioven- 
trictdar)  muscle  bundle  was 
dcnioiiKtratf-^l  was  that  of  Luce 
in  IO(K!  in  which  a  .lan'oma  wa« 
found  involving  the  auriculovcn- 
tricular  bundle.  I,ure.  however, 
dill  nnl.  regard  tlii.i  bi<  a  causal 
factur  for  the  Af  lams-Stokes  syn- 
drome, and  the  first  ca:*  in  which 
this  connection  was  definitely 
eMabli.thi'd  was  re)K)rted  by  Sten- 
gel, of  Philadelphia,  in  1!)05.  wilh 
excellent  figures  showing  fibrosis 
of  the  bundle.  Soon  after  this 
Schmoll  reported  a  case  in  which 
no  leRion  coidd  be  di.'icovere<l 
mscroBcopically.  but  fibrosis  of 
the  His  bundle  was  demonstrated  with  the  microscope. 

In  the  ca«e  of  .1,  L.  reported  above,  autopaj-  showed  extensive  atheroma 
of  the  aorta :  the  coronary  aru-ric.-*  were  converted  into  pipes  of  bony  hanl- 


Vm.  371. — (^H4)oD  of  ■  luiMlc  inllllniinn  n(  ili* 
uuiculavMitrimUii  l>uualc.  'AEicr  .^>Ii'uu  Nnrrt-  hkI 
Ijivauui.l     1st'.,  nr^  ul  riuihI-ciJI  iurilmliaD. 
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lies*.  Lurgc  cnlvificftlions  were  piesent  upon  the  milral  valve  and  in  the 
upper  part  of  the  interventricular  septum,  in  which  a  long  tongue  of  calci- 
fiiiition  cim  be  neeii  lo  intcri^ept  the  auriciiloventricnlar  bundle.  This  waa 
Iwauti fully  shown  in  the  aections  which  were  made  by  Stokof  under  Retzer's 
direction,  ami  thnroniehly  explain  the  cUnicat  features  observed. 

In  tli€  pa«t  two  years  a  considerable  number  of  ca«!s  have  been  trtudied 
both  histoloRically  and  phyjiiolofdcally,  lesions  in  the  liis  bundle  being 
uniformly  found.    The  following  repor^'iit  !<onie  of  the  le.sionc  reported: 

aumma.  7;  Ilandfonl  (l»H).  Keith  and  lliller  (IWMtl.  Gnlribatim  (190<»,  A«hton. 
Norm.  an<i  l*vciwoii  (1907).  Heiiwke  (1907),  Falir  (lUOT).  HpiuIu  (IS93). 

Qtlcified  patchn  invnlnnK  Ihc  bundle,  4,  Sicrk^I  (t90.^l.  Hay  imd  Muorc  1IQO6). 
Bixk  aoil  StokH  (1!X)S).  Heincke.  Muller,  uiul  II(>(>>.liii  <U)OS). 

I'tbromiof  the  buDdk.  U:  .Sduiiull  (I9UA),  Gibtori,  G.  A.  (1906).  Fabr  (1907),  Uibmn, 
A.  n.  (1908),  IJock.  <;,,  Vftfjiua  oiul  titmcin. 

Tuiuura   in   tile   sepluiii:  Fibmrnii:  I^cndler   (1802).     Rounil-celliMt  HaTCuiim:   Luco. 

.AmtRiic  inrarction  al  the  iiuriclu(atriu) ventricular  bundle:  Jeilinek,  l^pcr,  Ophab 
<10O0),  Mi><K'.illuiii  (liMKS). 

8tni|)lc  rouiid-cFilM  iiifJtntion  at  lite  auriculov«iitriciilar  bundle,  I:  Hcinelu, 
MDllRr,  and  Ilwulin  (190R). 

Miirtil  ulccralicin  invoIvinR  the  Hiirlculnventrlrulnr  biiiidb  (ulMtntiv*;  endocAnUtiii): 
J&inia  (1908). 

Fatty  dpRPW-rution:   Butler  (1907). 
I  ArttriosderoxLH  of  artery  supplyiiiK  aiiriculoventrieiilar  bundle;   P.  GcphanJl  (1908), 

Abtcncv  o!  drniuuBtrablu  Imjoii,  iriacnwecipic  or  iiiieruecopic:  HMuek«,  MlUler,  aixl 
nonnUii  (1908). 

CASES   or   ADAM«-:ST0KES   ISr.N-DEtOUE   NOT   OVE   TO   LESION   OF   THE 
AURtCULOVENTRICULAR    BUNDLE. 

Although  the  overwhelm! ng  majority  of  caves  of  the  AdamK-St<»ke(i 
syndrome  (persiiitent  bradypardia,  complete  he  art -block,  and  syncopal 
attarkif)  have  been  proved  to  Im:  duo  to  lesions  of  the  auriculoventricular 
bundle,  a  few  ca^s  in  the  literature  remain  which  must  still  be  regarded 
BS  due  to  over-stimulation  of  the  va]K;tt». 

Tlie  iiKxtl  typienl  of  lhe»e  attacki-  i»  ilewcrihcJi  b.v  Thanhoffcr  (lS7i).  A  colleague  wBa 
«(>ni|)ritunaK  Iub  onii  lasi  in  ttie  neck,  wlien  xuddFiily  he  "ntiuvd  ut  au"  with  KlaaB}'  e>'eii, 
without  rclriuiinK  his  f{ri|>nnd  without  answrriRt;,  1  eould  mnove  hi*  band  from  bin  tliroat 
only  H'ith  i]ie  tErvaieet  force  and  ihey  niill  rfinaiiied  clonchinl.  ConMlouiineMi  <hil  nut 
nnmedialoly  rvtoni  c.vni  ufler  rpnimiiiR  lu»  bauds, " 

.^nothfir  c-iMc  wiui  rrjii>rliHl  by  Nriibnrfcrr  .inil  ICdiniicr  in  1W8:  The.  palirat  vaa  a 
ueurvathenle  tuwa,  agNl  40,  wtiu  had  brtra  tvpcatoilly  examiMeil  by  varioua  pb)'«ieia>ia  bul 
no  nKTiB  of  arganie  ncrvoun  dinenne  di»r«vpred.  He  nulTetvd  from  nevere  cunnliputtori. 
From  Sov.,  l-'WO,  to  January,  1S(I7,  tie  oecawonally  fninbKl  whrni  at  utAol.  Hi*  jmW  dur- 
ing; thai  |wriod  wiib  unuully  00  lictwccii  attacks.  Ori  Jaiiiiarii'  1,  1897,  he  fell  in  a  faint  wliite 
hnvinjtndp«iiTloaiilo«tfK)l;  hiMhc.-idnndryp*  weredniwn  tothi-Iefl  luidtlie eye*  twitched. 
Ttiirini;  that  day  lie  had  wx'erai  hiiiiibr  iillackc,  before  each  of  which  the  pulsr  diiuippe-Areil. 
rvtumiut;  during  the  utturk  to  n  rule  of  16  tu  IS  per  niinutc.  By  utviiing  tlie  rate  Imd 
rplumiHl  to  eo.  He  died  in  onf  of  thcnc  altaeka  on  January  8.  .\uloiii<y.  prrfoniieil  by 
Call  WeiK^ri,  shonvil  alintisl  ('urni>lel«  atropliy  of  the  rijflit  half  of  tbe  c^'O'belliJm  and  a 
rarirum  dilatoiiDH  of  the  e|>endymal  vr«el«  in  Ihe  tne<lil11a.  It  U  probable  ihat  at  atuo) 
or  during  cfTort  the  prcAriirr  in  ihntr  varlem  romand  csuhmI  them  torntnpmw  the  tnrdulla 
near  Ihe  >-a;:UH  nucleus.  In  apiu-  of  a  very  eaf«fii)  search  b>'  Wei)[ert.  no  ni>'ucaritial  leaion 
could  be  found.  It  i*.  tlierciore.  fait  10  sMume  that  in  thi«  caoc  tlie  atlAoka  and  the  prob- 
ably rxiulinjc  hcan-blork  nierv  vajral  in  otiftin. 

Dr.  Walk-r  James  alio  rv(K>rie<l  a  caae  in  nhich  ivcurrvnt  frroups  of  ineffcvtuut  extra- 
«}M<iIm  cntMcd  lh4;  cimihition  to  bocomc  i>o  i4ow  al  timcn  a*  to  prtxluec  nyneopal  atlscka. 
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A  (omcvhnt  nimilAr  cnnc  wn«  l.hni  of  llollfFrton  (1-^*)  U^'j.  ■■)  t^'Hicb  the  attack*] 
dated  from  u  (all  from  a  lione,  auii  tiu  uiyocurtlial  Iceioii  wan  found.    On  Ihp  oiher  liaiul, ' 
our  ewe  (i>ii^  407)  illustiniv*  ibc  nnnl  oi  raiitiun  in  rrncliiiis  ibU  voiicluHion,  idncv  there  j 
th<>  atlAcke  dnlrd  from  a  lilour  upon  xlxe.  )ii^n<l,  and  j'cl  auicipKv  proved  ihn  pmvnirc  of  a 
most  typii^ul  IvsiuD  uf  (he  a uriciiluvi.- utricular  bundle,    Siiic<(>  tliese  Ipsions  may  be  iiiitru- 
■copic  (Sclinioil.  C^rhardl),  Jl  is  cviclvnt  Ihal  u  ruiuniKi^riic  origin  of  the  lyiidrotnc  cnu  lie 
diaxooKoil  only  whpn  the  bundle  ha*  boori  rxaminnl  by  wrjal  HotioiM.    The  ■■riCer  baa  | 
also  Mwn  in  cuiuul  lai Juii  a  caae  of  cuiDplet«  beart-bivcti  awodsted  witii  a  tunior  along  the  ' 
eourac  of  the  vafua. 

Since  it  reqiiirea  a  very  conaiderable  kaon  to  produce  the  neurotonic 
syndrome,  and  ttiiice  death  ocotirs  from  the  iatl«r  cauiw  as  well  hs  from 
the  syndrome,  the  progno^i^  is  no  better  in  these  eaiwi!  than  in  the  myogenic, 
except  in  trasea  where  the  causal  factor  (tumor,  etc.)  may  be  removed  by 
operation  or  by  trautnwnt.  However,  H  must  be  added  that  ov«n  with 
tht  most  liberal  int«rpretatJon  neurogenic  casea  are  extremely  rare,  and 
the  presence  of  the  Adams-Stokes  syndrome  may  almost  always  Ix-  regivrded 
M  prima  facie  evidence  of  a  lesion  of  the  au ri cu I o ventricular  bundle. 

Atropine  Test. — The  origin  of  the  block  in  ihei>e  cojies  can  be  readily 
demonxtnited  by  paralyzing  the  vagi  by  the  adminiKtralion  of  atropine, 
1  mg.  (g'o  gr),  which  oausea  the  bloek  to  paaa  off  in  the  neurogenic  cases 
and  th«  pulsc-rati^  to  become  rupid.  but  does  not  iifTcct  it  in  the  myogenic. 
In  mogt  easoa  of  the  typical  .\damH-Stokefl  disease  (Kdes.  Krlanger,  SchmoU), 
atropine  does  not  afTcct  the  rate,  and  the  organic  nature  is  furlher  proved. 
In  our  own  two  rather  exceptional  caaee  the  atropine  test  was,  unfortunately, 
not  permitted.  (libson  and  Hitrhie  have  reported  a  most  interesting  case 
in  which  both  neurogenic  and  myogenic  fscton  accmed  to  lie  at  work,  since 
The  fompiete  block  disappeared  promptly  upon  giving  atropine  and  reap- 
peared an  hour  later  when  the  effect  had  worn  o3.  However,  conductivity 
was  always  diminished  (conduction  time,  a-c  interval,  being  O.C  aecond 
instead  of  0,2)  even  when  the  viigi  were  puralyxcd,  so  that  the  auriculo- 
(atrio)ventricular  bundle  was  probably  injured  as  well.  Professor  Thayer 
and  Dr.  F.  W.  Peabody  Iiavt:  found  that  atropine  eau.-ied  the  partial  block 
(4  ;  1  rhythm)  to  pass  o0,  but  had  no  effect  when  the  block  wu»  complete. 
This  observation  harmonixe.-i  well  with  the  other  e-xperimenlal  and  clinical 
cvidencM^r  regarding  complete  and  partial  blocks. 


COKTIUnUTING   FACTOKS. 

The  Adams-Stokes  syndrome  is  more  common  in  men  (84  per  cent, 
of  Edcs's  cases),  of  which  48  per  cent,  occurred   between  the  •ge.-*  of  50 
and  70.    This,  aa  well  as  the  autopsy  series  mentioned  above,  eetablishea 
the  importance  of  coroniirj'  sclerosi.-*  as  au  etiological  factor.     It  is  quit« 
striking  that  in  two  cases  of  this  small  series  (that  of  Cooper,  Jellinck.  and 
OphiiLi  and  one  of  those  mentioned  by   Dietrich  Gerhardt)    gonorrh(Bal| 
infection  was  the  etiological  factor.     Mackenzie  describes  cases  of  partial 
hesrMilock  (2 :  1  i^\thm)  as  a  result  of  influenza  and  pneumonia,  and  the 
writer  has  seen  a  similar  depression  of  conductivity  during  the  course  of 
the  latter.     Powers  has  reported  a  case  with  partial  halving  of  the  rata 
after  pneumonia.    Saigo  has  found  extensive  vneuoli nation,  fatty  and  paren-  , 
chymalous  degeneration,  and  cellular  infiltration  in  the  Purkinje  fibres^ 
of  the  conduction  system  following  acute  rheuoiaUsro  and  other  diseases. 
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These  were  espcciuUy  miirkcd  in  the  left  branch  of  the  auriculoventricula 
bundle.  The  imponance  of  infprtioiis  diwjftwa  its  clirv«tly  causal  fuctore* 
is  further  tthowii  by  ihc  ciisc  of  Butler,  in  which  the  bradycardia  dated 
from  au  attack  of  typhoid  fever,  and  also  in  Dunn's  case,  in  which  a  riidial 
pulse  (IS  per  minute)  and  typical  AdaniH-Stoked  sjiidrome  ot-curred  in  a 
boy  of  11  on  the  ninth  day  of  diphtheria.  There  can  be  no  doubt  that  many 
of  the  sudden  deaths  from  pneunmiiift  nitd  diphtheria  arc  due  to  heart-block. 

Cardiac  ovcrvtraiii  may  aliso  be  a  factor,  as  in  the  rajw  of  a  boy  of  16 
reported  by  Striibins,  who  wlit-n  olhcrwis^   healthy  ran  a  coni<iderabli 
distance,  fainteil,  tbcii  walked  home,  and  had  several  other  ^'Qcopal  attacks^ 
with coQVulaoiu.    Ilia  heartwaaenlarged.and  the  pulse  IGto  ISperminutc- 
Rest  and  proper  treatment  brought  about  some  improvemont,  and  hw 
pulK  finally  rose  to  -H,  but  he  died  soon  afterwards. 

It  is  pos,'<iblo  that  pronmiiie  ))otsuiung  or  autointoxication  due  to  severe 
ga»tro-iatestiiuil  upael  may  give  lise  to  the  syndrome. 


Caac  or  AivAin^Tom  Disbasc  vttb  Scbsidekck  and  RECtTiutsKCE  op  Svuptous, 

AMD   WirU   ATTACKH   DlilUNti    CuMfLeTS    Bl-UCK. 

Rcoonlly  th»  wrilor.  with  Frofriuar  Tliayrr  anii  Dr.  fl.  M.  Thom.v.  rxnnumtd  a gentlft- 
man  who  hail  latvly  HufToreil  Irom  u  svt'erv  acut«  fco>'l*'<i-*^'><«rilii'  wilh  vomit- 
ing Kail  i«vcrR  ilinn'hira  liintinK  "cvtm]  dnyit.  During  ttiis  tittw  tic  liad  bunted  MV«ral 
limnt  wtiilft  ai  aloo):  and  hiH  jihysicinn  fnniul  tiini  with  a  piilnr-ratc  of  20  per 
miiiiilf.-.  Wiih  lilt'  Lmpruveiiicnl  in  dif<wt^oii  ttiin  I>nk'lvciu'ijia  puwieJ  off  uitliici  a  (vvt  duya, 
luid  lit!  hiul  no  furlhf^r  fiyiico|).il  ntlneks.  Wlicii  irxaniiuHl  ten  duyn  lalvr  >ii«  pulap-mlti  wim 
()0,  incrcwinjc  normally  iipan  alight  <^xrrri>)c.  Thprr  wiu>  no  nf[n  of  honrt-block,  and  eoD- 
duGtion  time  {a-e  ititcrvul)  v/aa  iiomiol  (0,2  M«ond).  So  niglw  of  nervoiw  dinturbanoc 
wtTC  [imwint  .KheT  ntcvt  w<x^luof  kooiI  hmllh  the  f.'iintinti  uprtlit  and  lirailycanlia  r«liirnp(l, 
and  laatwl  for  nvvenil  nioallw.  I'rwf.  llmyvr  iiifumis  Ihu  wriwr  Ihal  during  Ihui  period 
the  rbylbin  varied  from  1:1  to  2:1  and  4:1.  returainR  1 1>  normal 
ra<<>  whan  ni.rnpine  wan  ad  min  Jsterod.  Syncopal  atlaeks  also 
occurred  frequenlly  in  (he  midit  of  complele  beurt-block.  ivrid 
duriiiK  ihe  pnrioda  of  enmplrli!  hrarl-hlock  thr  min  naii  voy  ntciw  and  irrcKiilar,  In 
onmpli<(«  block  tlie  rHt«  <ras  unalTccI«d  by  atropinu, 

AUer  lutne  moiahi  ounductirity  gradually  tvlumr^i],  and  at  the  tfioe  of  wriltiig  ibe 
patient  ha*  remained  <iniio  <rGll  and  huH  had  s  normal  pu)**- 
rate  for  Hoveral  laonlh*. 

The  preneiicc  of  a  heroorrhnge  in  ihe  a  u  r  iou  1  o  r  e  n  I  ri  c  u  I  a  r 
hiinille  or  itn  vicinity  <apopl«xy  of  iho  bundle)  would  account 
for  ibe  oociirrenc«i  and  the  subsidttnet  of  thcito  symptoms.  An 
infittnitiDn  or  falty  ilegenemtion  of  the  bundle  might  account  for  the  occurrenoe  and 
Mib«idcnce  of  the  firit  attack,  but  ncarcely  for  the  nuddcn  rocumnec  during  a  jteriod  in 
which  the  patient  had  been  in  exceUcnl  health. 

Prentiss  aUm  meniiona  a  case  brought  on  by  heavy  lifting,  in  which 
either  hemorrhage  or  myocarchal  degeneration  may  have  bi^en  the  eauso. 

Partial  heart-block  has  been  reported  from  over- 
doses of  digitalin  (Mackenzie,  Hewlett.  A.  G.  Oibson)  (pagu  179), 
but  these  have  never  given  rise  to  complete  block  or  Adams-Stokes 
s>-ndrome. 

PHTBICAL   SIGNS    AND   DIAONOSIB. 

As  the  Adams-Stokes  Mvndronve  may  occur  in  viuvf  having  valvular 
Icfljons,  the  phy«acal  fugns  over  the  heart  may  var>',  and  all  forms  of  mur- 
murs and  of  cardiac  inMuflicicncy  may  occur.    Those  which  are  character- 
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istic  of  the  condition,  as  ab»pr%'e<i  by  Stokes  and  Chauvcau,  are  the  wry 
slow  pultw  (liituppeunii)!:  entirely  bofom  th<.>  onset  of  tli«  attack;  the  presence 
of  small  visible  pul.Halions  in  the  juRulars.  of  more  than  double  the  numljcr 
of  the  pill.-*'  in  the  nirniidii,  with  lh<!  snmll  jufiular  pulsations  and  occurring 
at  a  regular  rhythm  which  is  more  rapid  than  that  of  the  ventricle«;  a  faint 
aound  tike  the  ticking  of  a  watch  may  often  be  lieurd  near  the  left  sternal 
margin,  i.e.,  the  right  nuriclo;  and  a  flight  pulsation  or  shock  may  at  the 
Hame  time  be  seen  or  felt  over  the  apex.  On  mo^tt  rait-fiil  pnl))fttioii  u  faint 
j^hock  of  the  same  rhythm  may  also  bo  felt  in  the  ratlial  pulse.  This  corre- 
sponds to  the  small  aurir;ular  wavelets  upon  the  pulite,  which,  as  FranQoiv 
Franck  ha-s  Hhon-n,  arc  due  to  the  beating  of  the  auTicloi  against  the  root 
of  the  aorta. 

All  iherio  sigrLi  may  usually  be  made  out  in  ciamt  of  heart-block,  and 
the  diagnosis  should  therefore  be  made  by  any  clinician  in  the  ordinar>- 
phy.'iical  examination. 

In  X-ray  examination  the  independent  contraction  of  the  auricles 
may  be  readily  seen  (Deneke),  and  this  of  course  settles  thediagnosi.-*.  Sim- 
ilarly G.  A.  Gibson  and  T'jnthoven.  as  well  as  Barker,  Bund,  and  the  writer, 
have  demonstrated  heart  block  by  the  electrocardiogram. 

The  urtual  and  the  most  sati.<factory  method  of  <liagnoMS  is  by  com- 
parison of  the  venous  pulse  tracing  vrith  that  from  the  carotid  artery  or 
the  apex,  by  which  means  tlie  exact  relation  of  auricular  to  ventricular 
contraction,  the  degree  of  block,  and  the  variations  of  conductivity  arc 
readily  shown. 

Difficulties  in  diagnosis  may  occur  from  the  following  causes: 

1.  The  pulse-rate  may  be  so  slow  that  heart-block  may  be  .suspected. 
This  occurs  especially  in  old  persons,  in  athletes  when  at  rest,  and  in  con- 
valescenla  from  infectious  diseases.  For  the  abmlute  exclu-tion  of  heart- 
block  a  venous  tracing  may  be  necessary,  in  whit-h  the  absence  of  a  wave 
midway  between  the  normal  a  waves  excludes  the  presence  of  a  heart- 
block.  The  writer  has  .seen  a  number  of  casc-S  whose  pulse-rale  was  -14  to 
4S  per  minute  with  no  sign  of  hoart'block  ou  the  venous  tracing.  (Fig». 
4.S  and  !()».) 

2.  The  early  diastolic  wave  (ft  wave  of  Hirsclifelder,  b  wave  of  Gibson) 
may  sometimes  occur  midway  between  auricular  waves,  and  may  thus 
simulate  a  2:  I  rhythm.  Moreover,  the  "third  heart  sound"  is  usually 
present  in  these  cases,  and  may  easily  bo  taken  for  the  sound  of  auricular 
contraction.  The  pretence  of  the  h  wave  may  he  difTen-ntiuti-d  from  thai 
of  partial  block  by  increasing  the  heart-rate,  by  rapid  respiration,  mild 
exerci.^,  etc.,  upon  which  the  h  wave  is  no  longer  found  midway  between 
a  waves,  but  maintains  its  old  interval  from  the  v  wave  and  approaches 
the  second  a,  whereas  In  partial  heart-block  it  would  maintain  the  mid- 
position.  This  point  in  of  groat  importance,  since  the  pres<>nw  of  heart- 
Iilock  is  a  grave  sign,  and  it  should  not  be  diagnosed  without  due  care. 
The  writer  has  seen  a  number  of  cases  in  which  heart-hlork  might  have 
been  diagnosed  had  this  precaution  not  been  exercised,  as  for  example  tlie 
patient  whose  phlebogram  is  shown  in  Fig.  106. 

Slow  pulse  uf  vagal  origin  may  also  oceur  in  brain  tuiuor, 
fracture  of  the  skull,  meningitis,  etc.,  and,  especially  in  the  first,  may  be 
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accoinivniii^d  by  Myiicopnl  nttark.^.  In  these  cases  there  Is  rarely  atiy  degree 
of  heart-block  lietween  altackK.  iiikI  ihc  siu'  uf  the  cnnliiic  liiitnirbnnoc 
can  reailily  Ix-  lietormined  by  its  dii^apjiearance  after  the  udniiniet ration 
of  atropine. 

A  slow  pwlan  with  oceaeional  attacks  of  vertigo  may  also  occur  ns  the 
rt'suil  of  fxlrasy»tolc«   too  weak  to  open  the  aortic  vaivc-t,  and  ihwa 
give  rise  to  a  rhythm  which  is  loo  slow  to  nourish  the  brain  (W.  Jnme»),J 
ami  a  Irui-  .Xdnniw-Stoko.-*  syndrome  arises  without  heari-blook.    The  diaK-^ 
nosiii  is,  however,  readily  made  on  auHPulation,  from  the  fact  that  between 

effeclive  beiita  u  single  loud  .-^ouml  in  heard  (whole  rhythm  being  hih  dub 

lub,  pause, lub  dub  hib)  and  not  the  feeble  ticking  auricular  sound 

of  auricular  cuntructiomt.  The  venous  pul.-<e  and  elccti-ocardiogmm  ehar- 
acteristic  of  extram'stoles  (see  page  OS)  establish  the  diagnons. 

In  occaKional  cas«s,  paroxysms  of  (arhyeardia  are  aceom* 
panied  by  fainting  speUs,  the  pulse  between  attacks  being  (juiu-  normal 
or  even  ver)'  slow.  J 

CuiK  or  Paroxvkmai.  Tju'iitcardia  with  i4rx<nPAu  Attacka,  Sv<i<itamm3 

AdAHH-STOXSH    DlKKAHR, 

A  Tew  y^ni  iif^>  ihe  wriwr  vxainiiied  iiueti  a  cum-  in  coiiaultatiun  with  Pro(«Mior  Barker 
und  Dr.  I.  1'.  I.rnn  of  HiitTnlo.    Tim  pntioat  vrni'  n  man  pMt  mid'llc  n^t.  tnul  u  )>iilH!-rBt«J 
of  IMJ,  and  had  hwi>  "libject  to  altackn  of  paJpilsIion  wilb  fainliiiK  ajirllM,    The  mi*  had.1 
\invu  seen  by  aev^ral  npeciuliiiUi  in  vurioUH  ciljm.  who  tiU'l  dia^riuwil  it  AdniiiB-tilukail 
Hyndmmr.    i^yxicnl  (ixaminatinn  whx  ncKnlit'V  except  for  a  *)it(1>1  gTotif  nf  .irlrTinwtcnwis,  1 
Tracing  uf  ()ie  votiuiiK  ptjiH'.  Iiuwevvr.  sbuirvil  euiuhictivit)'  U>  be  nuniuil  (ci-c  iiilt-n'iU 
0.2  nccond),  loid  Ihiii  eontiiitipd  to  In-  ihp  cam-  fvcn  wlii-n.  tijioii  cxt-niUf,  llic  piiUisralc 
mw  to  l'2if  per  miiiiiln  nHihiint  dmp)iinK  u  licat.    Thp  .VilaniH-^lnkm  syndrome  wao  tlius 
exclud^l.     Fruni  tin-  niHlilcn  uiim'I  und  thi^  fuinliiii!  siirlls  ilurinj:  llit  utliuikH.  it  wua  con- 
cludpd  (bit  tlip  c»ii'lilion  utw  mtMt  probnbly  pnroxjTimnl  luchyciirdi.i.    Tbe  |iikticiil  wn* 
■liWiiucrilly  MH-n  in  ii  (ypical  attiick.  with  siidilen  H|>i>n>xinint«  donbllrin  un<l  siiddun 
balviiitr  uf  the  rate,  ami  ibe  dia^ruwiH  wiw  tbun  veritint.    Ur.  Lt'un  inrorms  Ibi.-  writct  Ihal 
Ibc  putipiit  la  mucli  improviHl  ntid  hui  now  only  mild  nttncko  of  inrhycnrilin. 

There  may  occaaonally  be  difficulty  in  differentiating  the  Adam»- 
Stokes  syndrome  from  epilepsy  and  brain  tumor.  Hcurl -block  w,  however, 
never  pirscnt  in  the  former,  very  rari'ly  in  the  latter;  so  that  the  diagiiosia 
can  usually  be  made  fnini  simple  insiiectinn  of  the  jugular  vein.  Tf  neees- 
mry,  venouii  tracings,  itupplemented  by  tbe  alropine  tef)t,  may  be  resorted  to. 

The  course  of  caaes  suffering  from  the  Adanis-Stolces  syndrome  ia 
very  variable.  It  U  prijbable  that  many  eases  die  in  the  first  attack,  but 
the  condition  remains  iindiagnose<l  or  is  ascribeil  to  coronary  .icleroti^is. 
It  is  not  unlikely  that  histological  examination  of  many  i-asvK  of  Huddcn 
death  would  reveal  lonons  in  the  bundle  of  Dih  or  ita  arter>'.  In  some 
caaes  death  occurs  within  a  few  weeks  or  month.-*  after  the  firti  nitaek,  but 
in  very  many  the  heart-blofk  may  last  for  many  years,  with  or  v.-ithout  dis- 
appearance of  the  syncopal  attacks.  Many  o«s<-s  of  Kdcs's  series  lived  seven 
or  eight  years  after  the  fii^t  attack.  Osier's  case  lived  thirty  years  after 
the  onaet  of  bradycardia,  and  aeven  yeare  after  the  first  sy-neopal  attack. 
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It  is  fltate<)  that  the  piil»e-rnte!)  of  Julius  Cssar  and  of  Napoleon  were 
'abnormully  slow  (Nupuleoii'^  being  soinvtime^  -lO,  bui  at  Elba  dO  to  55), 
and  that  the  epUepby  of  ihc  latter  was  a  dgn  of  the  Adams-Stokes  syndrome, 
but  this  'i«  not  proved.  Howwver,  it  i«  certain  that  the  presence  uf  com- 
plete heart-block  is  compatible  with  ability  to  do  a.  coiiudi-rablc  amouat  of 
work.  Vigouroux  had  under  o)).«ervation  a  laborer  with  complete  heart- 
block  who  during  five  years  did  hard  work,  driving  a  cart  with  six  o,xen  in 
the  hotte.1t  weather.  Hi^  heart  always  beat  at  a  rate  of  20.  Dr.  Archibald 
Hcwan  wsn  able  to  climb  a  mountain  several  thousand  feet  high  when  his 
pulee  ran|i;ed  fixiin  32  to  40  and  never  ro-se  above  the  latter.  Moat  of  the 
cases  die  in  the  attacks  (Edi^s),  but  death  from  coronary  sclerosis  without 
AdamA-Stoke.s  syndrome,  at)  in  our  ctuie,  is  not  uncommon.  Orhardt  has 
recfntiy  reported  three  ciu!c»  in  which  not  only  the  syncopal  attacks  but 
also  the  heart-block  completely  disappeared,  owing  to  subsidence  of  the 
pathological  process  in  the  auriculoventriculHr  bundle  which  wa.'^  not 
totally  destroyed.  Prof.  Thn>'er'8  case,  quoted  above,  probably  belongs  to 
thia  group. 


TREATUEffT, 

As  regards  treatment  it  mii»i  be  frankly  admitted  that  there  is  no 
drug  ai  our  disposal  which  either  improves  conductivity,  prevents  stoppage 
of  the  ventricles,  or  increases  the  ventricular  rale, 

(jeneral  experience  has  shown  that  digitalis  U  either  without 
effect  or  positively  harmful,  and  v.  Tnbora  has  ahown  exjieri- 
mentally  that  it  both  decreases  conductivity  and  increases  the  period 
of  ^  top  page. 

CaReine,  theobromine,  strychnine,  strophanthus,  and  amyl  nitrite 
arc  equally  without  effect  upon  either  of  thei^e  phenomena  in  both  clinical 
usage  and.  as  the  writer  has  found,  in  e.\perimental  heart-bluck  in  dogs. 
Atropine  Is  usually  without  effect,  but  may  be  of  tenipoiarj-  benefit 
in  certain  cases  with  a,  neurogenic  element  (as  in  tho.-t?  uf  llibson  and 
Ritchie  and  Thayer).  August  Hofmann  reports  a  case  in  which  inhalations 
of  ox  y  gen  were  of  distinct  benefit,  but  in  the  writer's  exiH-rience  this  is 
not  often  the  case.  Ammonium  carbonate,  with  which  Burnett  claimed 
to  have  aborted  attaeki>,  has  not  been  much  used  in  recent  years. 

In  the  syphilitic  cases,  however,  antiluetic  treatment  — 
inunctions  of  mercury  and  administration  of  large  doses  of 
potassium  iodide,  ascending  to  4  tim.  (oj)  t.i.d..  by  mouth — Itu 
been  known  to  bring  about  a  cure  by  absorption  of  the  gummatous 
lesion  (Schmaltx,  EHanger),  and  should  be  tried  whenever  tlicrc  is  a 
suspicion  of  lues. 

Peculiar  postures  sometimes  help  in  warding  olT  syncopal  attacks 
by  improving  cerebral  blood  flow  until  the  ventricular  rhythm  has  become 
csiabltshed.  Stokes  (1.S16)  writes  that  his  patient  "had  two  threatenings 
of  fits  since  his  admission,  and  warded  both  od  by  a  peculiar  mantpuvre:  as 
soon  tut  he  jjcrceives  symptoms  of  the  appronchiti^  attack  he  directly  turns 
on  his  hands  and  knees,  keeping  his  head  low.  and  by  this  means  he  says 
he  often  avertii  what  otherwise  would  end  in  an  attack,"  This  was  the 
patient's  physiological  ttu-rapy  to  prevent  cerebral  anaemia. 
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It  is  evident  that  wn  huvc  no  Hpecific  remedy  or  procedurp  for  ibe 
relief  of  the   Adams-Stokes  syndrome.      Nevortheleas,   since   most  rawflj 
Live  neverul  ycunt  nftcr  ttiv  first  uttavk,  *  goud  dmd  ciiii  be  doiit;  fur  thei 
patient.    Tlw  two  ainu  to  be  kept  in  view  are,  6rat,  to  avoid  anything 
which  hringR  on  rapid  changes  of  pulw-mt*  (excitement,  cniolion,  exertion, 
straining  at  stool),  and.  second,  to  enable  the  ventricles  to  gain  their  inher- 
ent rhylhmirity  and  ihuK  obviate  stoppage.    As  ha.'<  lM>en  seen  from  Schuster 
and  Prentiss's  caae  and  from  the  effect  of  e.\ercise  in  Erlanger's  case,  txer- 
ciae  is  a  particularly  potent  factor  in  bringing  on  attacks  in  the  early  st«ge 
of  the  disease.     Ab«>lute  rest  in  therefore  indicated  a^  long  as  the  pulae-i 
rate  ia  at  all  unstable  (i.^..  nhen  thei«  is  transition  from  partial  to  romplet«^ 
block)  and  I'ice  versa. 

When  complete  block  has  become  permanent  (for  at  least  several 
veokH]  the  eonditiou  i»  quite  difTerent.  The  ordinary  influences  (emotion, 
mild  exercise,  etc)  affecting  auricular  rate  now  no  longer  play  a  r<Me,  and 
the  utturk  seems  to  be  chiefly  tlue  to  the  action  of  CO,  upon  the  venlricuiar 
muscle,  as  in  holding  the  breath  after  exercise,  or  in  the  similar  phcnomenftJ 
when  straining  in  order  to  lift,  void,  or  defecate.  In  the  stage  of  complete* 
block  the  patient  may  therefore  tx^  gradually  allowed  excn-isc  which  does 
not  catLse  him  exertion.  He  must  leam  to  a%-oid  the  latter,  since  it  may 
bring  him  sudden  death. 

In  all  stages  of  the  disease  tlie  bowels  should  lie  kept  open  and  the 
8tuol»  fluid,  but  exces.sive  purgation  and  .itraining  at  stool  should  be  avoided. 

Moreover,  it  should  not  be  forgotten  that  in  a  certain  number  of  caaes, 
like  that  of  J.  I.,  (p«gc  4ti7>  and  lliose  of  Cerhaidl  incntiiiiied  nbove.  the 
entire  process  may  be  due  to  acute  toxic  or  myocarditic  changes 
and  may  he  truiL^itory,  so  that  if  the  patient  be  kept  at  rv^i  during  the 
acute  period  the  whole  inflammator}'  process  in  the  auriculo ventricular 
bundle  may  subside  and  perfect  health  may  return,  whereas  strain  upon 
the  heart  may  pn^venl  the  inflammalory  process  from  subsiding  and  may 
cause  the  attacks  to  continue. 
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XII. 

PKKICARDITIS. 

Historical. — Tlie  presenco  of  chan^ps  in  the  pcricnrdium  In  ftitimals 
was  known  to  (lalen.  and  Henm  in  I7UI  liestribird  the  conilitioii  in  man. 
Aufiibrugger  and  latt-r  Corvisiirt  wi-w  able  to  make  out  changes  in  iltii- 
ness  ilue  to  pericardial  elTusions.  Laenner  ()otcct«>()  tho  murmur  of  fibrin- 
ous pleurisy,  and  dcxcribod  it  lut  rciK-mbling  the  creaking  of  a  new  saddle, 
but  its  diagnostic  significance  was  positively  established  by  Colliii  and  by 
Dcvilliers  in  1S24. 


ETIOIjOOT. 

The  frequency  with  which  pericarditis  occurs  varies  greatly  arcording 
to  variou.*  observvis,  and  particularly  according  to  thf  age  of  thoir  paticntH. 
It  accms  to  be  fonsiderably  more  common  in  children  than  in  adults  with 
oiirdiac  disease,  as  stated  by  Poyiiton,  »:■  it  ueeompanied  ondocurditu 
and  myocarditis  in  HI  per  cent,  of  Sturgo»'8  cases  of  heart  disease  (carditis) 
from  the  Cire&t  Ormond  Street  Children's  Hospital.  This  is  in  accordance 
with  the  somewhat  cxaKgeraled  statement  of  Cadet  dc  Gas«court  that  all 
children  who  are  killed  by  rheumatism  die  from  pericArditis;  but  it  appliei^ 
more  to  chUdn-u  of  the  second  decadw  than  of  the  first,  aince  death  from 
rheuniatic  affections  Is  most  common  iu  the  second  decade.  Pericarditis 
was  found  in  19  of  Osier's  73  uutopsivs  upon  ciutcii  of  chorea.  Pericar- 
ditis occurred  in  2;}0  (1  per  cent.)  of  the  cases  admitted  to  the  medical 
service  i)f  the  John:<  Hopkins  Hospital.  Of  ihew  53  were  ai«ociaU-d  with 
endocarditis:  8  with  myocarditis.  Other  factors  were  pneumonia  39; 
rlicumatittm  31;  nephritis  33;  luberculonis  25;  pleurisy  17;  gonorrho.'a  3; 
aneurism  2;  leukemia  2;  syphilis  1.  Rheumatism  occurred  in  51  percent. 
of  tho  100  cases  reported  by  Seara  from  the  Boston  City  Hospital.  Thia 
relationship  botween  iK-ricarditi^  and  rheunmti^m  hm  been  proved  experi- 
.  mentally  by  Waeserman,  Triboulet,  Poynton  and  Paine,  Walker,  Cole  and 
Bejittic  Cpagi-  301j. 

Pneumonia  is  also  one  of  the  common  causes  of  pericarditis  (18  per 
cent,  of  Sears's  series),  and  u.4ually  ranks  next  to  the  rheumatic  cycle  m  ao 
etiolof^cal  factor.  Pericarditis  woo  present  in  -t.tiO  per  cent,  of  the  caaet  of 
pneumonia  at  the  Johns  Hopkins  Hospital  (Chatard),  and  in  2-3  per  cent, 
of  Preble's  series  in  ChicHgo,  According  to  the  latter  observer  its  relative 
frequency  is  about  proportional  to  the  extent  and  severity  of  the  disease. 
This  claim  is  also  bonie  out  by  (?hatard's  statistics  (frequency  of  15.7  per 
cent,  in  the  cases  coming  to  nulopsy).  Moreover,  the  appearance  of,  an 
acute  pericarditis  in  the  course  of  the  disease  is  a  very  grave  sign,  for 
only  two  cases  (6.5  per  cent.)  of  Chatard's  series  recovered. 
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P  Pericarditis  is  also  common  in  scarlatina  (especially  with  strepto- 
coccus infection) ,  in  severe  moa^lcs,  and  in  smallpox.  In  the  latter  it  is 
(requently  purulent. 

Tuberculous  pericarditii*  i8  quite  common  ($  per  cent,  of  Breitung'a 
autopsicK),  and  in  contract  to  the  rheumatic  form  nuvly  subsides.  It  often 
ends  in  effusion. 

The  porirarditis  of  chronic  ncphritii>!  and  uraemia  conxtituteit  a  frequent 
termination  of  this  disease,  though  it  i^  by  no  means  always  fatal.  It  in 
usually  due  lu  an  intercurrent  iiifcctton.  and  the  pyogenic  cocci  con  often 
be  cultivated  from  the  exudate. 

Pericanlitis  may  also  ivmiU  aa  a  wcnndar}-  infertion  in  8vplicu>miu  and 
in  puerperal  infections  as  well  as  in  gonorrhofa,  espceiatly  when  there  ia 
accompanyin);  arthritis.  It  ia  rare  in  typhoid  fever  (3  timoa  in  McCrae'a 
1500  cases) :  occurs  occasionally  in  influenza;  and  someiimcs  results  from 
Bepliciemiaa  due  to  B.  coli,  H.  aeroK^^nrs  capttulatus,  R.  pyocyaneus,  etc. 

Trauma  without  din^t  injury  of  the  pericardium  or  viBccra  was  ihe 
cause  of  pericarditis  in  Ilisncard's  case  in  I BSS.  and  a  larpe  number  of  cases 
due  (o  this  eau80  wore  collected  by  Ik-rnslein  in  isyii.  Blows  upon  the  cheat, 
wagon  running  over  the  body,  etc..  arc  the  common  causes. 

I  FOHUit   OF    CEtUCARDIAL    EXUDATION. 

The  exudate  into  the  pericardial  cavity  may  assume  various  formB. 
In  simple  venous  stn.-'iK  and  ii9i{>hy\iu  of  ihc  endothelial  evils  (hydro- 
p4^ricardiuni)  a  clear  thin  fluid  of  low  specific  gravity,  relatively  poor  in 
proteid  and  eapecitilly  in  fibrinogen,  is  »crreu-d.  When  there  is  true  inRam- 
mation  of  the  pericardiuin,  the  exuded  fluid  is  rich  in  fihrinoRen  anil  of  rela- 
tively high  ifjKtcihe  graWty  (over  1015)  and  contains  nudeo-albumcn 
(clouding  with  acetic  aeid).  Samuel  has  shown  that  when  the  exudate  is 
poor  in  hbrin  ferment  it  remains  fluid  (pericarditis  with  etfuMon),  whereas 
when  this  is  present  the  fibrinogen  coagulates  (fibrinous  pericar- 
ditis). According  to  O pie,  the  eniyraes  are  derived  chiefly  from  the 
leucoe}'t«s.  especially  the  polymorphonuclears,  and  hence  the  amount  of 
fibrin  deposited  depends  largely  upon  the  number  of  these  cells  present. 
Moreover,  sine*-  the«e  «'lls  pass  out  from  the  blood-vessels,  the  fibrin  is  first 
and  most  thickly  deposited  in  the  \icinity  of  the  latter, — i.e.,  along  Ihe 
epicardiuni  above  the  circumflex  >uid  desceiidiiig  i*»mi  of  the  large  corxmarj- 
arteries,  where  it  begins  in  the  form  of  strands  passing  out  from  about 
the  leucocytes,  and  hence  gives  the  heart  a  shaggy  appearance  (cor  villuKum, 
Fig.  279).  This  layer  of  fibrin  usually  has  the  upIN^araDoe  and  consistency 
of  a  yellow  Imtter.  When  frcj-h  it  i.*  not  verj'  adherent  to  the  heart,  and 
may  reach  a.  thickness  of  an  inch  or  more.  There  may  be  no  fluid  in  Ihe 
ix'rieardial  cavity,  but,  as  a  rule,  both  fibrin  and  fluid  are  present,  the 
latter  often  in  large  quantities.  The  Quid  is  usually  thick,  containing 
uncuagulated  fibrinogen  as  well  as  small  flaky  masses  of  fibrin,  which  may 
render  it  ton  thick  to  l>e  removed  by  aspiration.  When  the  exudate  is 
extremely  rich  in  bacteria  and  leucocytes,  the  proteolytic  eniymea  are 
given  off,  which  digest  the  fibrin,  and  the  fluid  l>cconies  purulent. 

W'hen  the  fibrinous  exudate  of  a  simple  ]iericarditi)>  is  absorbed  rapidly, 
it  Icavcj)  no  traces  and  the  jiericanlium  again  becomes  clear.  Hut  when  it 
31 
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lasts  for  some  time  ftnd  the  resolution  U  slow,  orj^aiUKation  takes  place, 
and  n-liile  patches  of  pericardial  thickviiing  ("milky  Mpot«")  are  found 
over  the  niirfacc  of  th«  heart. 

Thf»c  may.  however,  result  from  !<mall  perivjwciihir  fnci  like  thii!*-  of 
chronic  myocardiua,  without  ever  giving  rise  to  the  elinical  picture  of 
pericarditis. 


Flo.  Z7H. — AruU  libniinii*  t>i>riiaRliUii, 


Via.  UTI>.— TubfTTulciu*  prricanliti*  («or  iflhMon  )• 


Orjcanlzation  and  Adhesion.— The  strands  of  newij-  formed  connective 
tiwtui-  may  ix-nctriilc  the  fibrin  between  the  two  layers  of  {x'rirarrliuiii  luid 
r-omptetely  bridge  the  cavity  with  fibrous  strandH  (fig.  2S6).  In  many 
ciutes  the  lug  of  the  heart  in  wystolc  Mrelehct  thej«out  into  fibrous  cords 
an  inch  or  more  in  length ;  in  other  cases,  or  over  other  partx  of  tlie  mime 
heart,  the  adhesions  are  denser,  the  two  curfaces  may  !>■•  completely  ghted 
together  and  the  cavity  obliterated  (adherent  pericardium). 

The  (iiviiiion  into  these  forms  of  pericarditis  i.t,  therefore,  an  arbitrary 
one,  but,  n»  will  be  ^-en,  iit  made  neccHssr}'  by  the  atiHolutc  difTere>nrf  in 
both  diagnoHtie  signs  and  mechanical  effects  upon  the  cireulation,  and 
ihu.t  as*  regardu  indication!*  for  treatment.  Their  relative  frequency  i* 
shown  in  the  following  table,  which  Cibson  quoteH  from  Breitung'a  autop- 
Mes  at  the  Berlin  ('haritt!  Hospital  (Virehow's  Department). 

Vmrrr.         Per  tait. 

Seroiihrinoiw     -    .  108  33.3 

llcauirrlioKic             .  :iO  9.2 

Pumlrnt             -J4  T  6 

TubereuloiM  (occotiiltiri  1                                                           .  34  7.& 

TulierruUius  (prinmry)  2  O.T 

Pariidly  Bdhcrnnl 111  S4,8 

Tot«Hy  adhcreal 2:t  7.S 

Omftal -i  jCrT 

3M  lOD 


PERICARDITIS. 


483 


Although  tlie  pathogciicsiM  i»  tlic  eunie,  tlio  clmii-iil  iimiiifc^tations  of 
fibriTiuua  i>(-rlr»iiliUH,  pericardial  effusiou,  and  adherent  pericardium  are 
different;  hence  they  arc  diitcuxacd  .■«cpHrat«ly. 

SIMPLE  FIBRINOUS  PERICARDITIS. 


I'.^THOLOfllCAL    PRT^tOLOCY. 

The  friction  d»e  to  the  presence  of  the  fibrinous  exudate  imposes  a 
dUght  increase  Ui  the  resiatanee  to  botli  [onlriicliim  ruid  filliiijt  of  tht-  hvjin. 
The  exudate  iuvlf  takes  up  a  certain  amount  of  space  in  the  perieardiHl 
cavity  and  may  thu^  ^loniewhat  ilimininh  tlie  fiHin^  of  the  heart;  but 
these  factors  rarely  suffice  to  embarrass  the  circulation. 

Eitiier  as  a  re.-iull  of  ihe  arcotnpanyinn  injury  to  the  heart  muscle  or 
from  initation  of  the  dcpresMor  nerve,  the  jwriphcral  ve«sel3  are  dtlateil 
and  the  blood-piv8t<ure  is  low.  The  pulae  also  becomes  small  and  raiMd, 
but  is  usually  regulur. 

SYMPTOMS. 

Preeordial  pain,  palpitation,  shortness  of  breath,  and  weakness  are 
the  FOmmoii  eoniplaint!<.  as  well  ait  occasional  chilly  feeling.  Fever,  with 
which  these  are  associated,  is  generally,  but  not  always,  present. 

The  onset  is  ver>'  often  insidious,  and  the  diseane  may  not  be  recog- 
nized at  all  by  the  patient.  Pre  r  or  dial  pain  is  the  most  striking 
symptom.  Sibson  estimat4^  that  it  occurs  in  70  per  cent,  of  the  caeen. 
Henry  Head  calls  attention  to  the  faet  that  the  pain  of  pericarditis  is  not 
a  referred  pain,  but  a  true  local  pain,  often  limited  to  the  area  over  which 
the  friction  i»  audible  and  ani<ociated  with  tenderness  on  pressure  and  on 
percussion.  It  does  not  radiate  from  this  site,  and  differs  in  this  ivapeet 
from  the  anginal  pain.  The  other  symploni.H,  !«hurlne.s!<  of  bn-ath  and  palpi* 
tation,  manifest  no  special  peculiarity. 

Occasionally,  especially  when  the  periearditis  affeetit  tlu!  [losteriur 
wall  of  the  pericardium,  there  is  puin  on  swallowing.  This  pain 
is  in  every  way  similar  to  the  tenderness  of  the  interspaces  in  front,  and 
occurs  when  the  boluin  of  food  pre^^ca  upon  tlie  pericanlium  us  it  passes 
down  the  cesopbaRus. 

When  the  recurrent  laryngeal  nerve  Lt  affeeUnl  by  the  inflammation , 
aphonia  or  change  in  the  voice  results.  Involvement  of  the  phrenic 
often  produces  h  i  c  c  n  u )[  h . 

PIirSICAL   SIGNS. 

The  patients  nre  usually  quite  pale,  occasionally  cyanotic.  Except 
for  accompanying  joint  involvement,  fibrinous  pleurisy,  or  pulmonary 
con!<olidalion,  tiiei'c  are  few  Hign.toniside  the  heart.  (Edenia  of  the  extremi- 
ties is  rare  unless  there  arc  accompanying  valvular  lesions.  Over  the  heart 
there  may  be  some  preeordiiU  bulging,  e»iN>c)ally  in  children,  but  the  cardiac 
impulse  may  be  less  marked  than  usual,  weak,  diffuse,  and  wavy.  On 
palpation  there  is  sometimes  a  itlight  superficial  scratching  felt,  «:<pccial)y 
between  the  left  parnstenial  line  and  the  !>ternuin-,  but  this  is  by  no  means 
as  marked,  as  frequent,  or  as  tegular  as  in  valvular  lesions. 
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The  area  of  cardiac  dulnesR  and  flatneas  muy  or  may  not  be  increased 
in  oni'  or  both  dirertioiis.  dciM-ridpnt  upon  the  amoiint  of  the  exudate  as 
well  as  upon  tht-  degree  of  diialation  of  the  heart,  but  ihe  outliitoi'  cliur- 
aetcristic  of  pericanliul  cfTusiun  an;  not  pre»ent  when  the  exudat« 
v»  plastic. 

Th«  pathognomonic  sign  of  fibrinous  pericarditis  in  the  superfi- 
cial scratching  or  churning  murmur  or  friction  sound 
described  by  Laennec  as  reiwmbling  the  rubbing  of  ii  new  iHiddle.  It 
e»n  be  imitated  more  or  less  closely  by  placing  thp  palm  of  the  hand  over 
the  ear  and  then  scratching  to  and  fro  upon  the  Ijack  of  the  hand  with  the 
liniS^r-iiHil.  The  [icrii-jtrdial  friction  is  exactly  similar  in  character  to  the 
friction  heard  in  pleurisy,  but  its  time  is  coincident  with  the  c»rdi»e  cycle. 
It  titH'.n  not.  however,  coincide  sharply  with  either  sj-stole  or  diastole,  but 
in  usually  heard  during  portion*  of  both.  It  is  usually  louder  during  K>-i4toIo 
than  during  diastole,  probably  because  the  two  surfaces  are  moved  serosa 
one  another  with  greater  force.    .\  .ihort  pause  usually  occurs  between  the 

systolic  and  the  diastolic  portion 


of  the  friction.  The  diastolic 
friction  i.i  softer  than  the  systolic, 
occurs  rather  early,  and  ceases 
during  Ihe  latter  half  of  this 
perioti,  or  in  other  words  as  ven- 
tricular filling  diminishes.  It 
may  also  be  heard  again  at  the 
time  of  auricular  systole,  giving 
a  triple  sound  to  the  friction 
(Broadbent).  Sometimes,  espe- 
ciiiJly  when  the  fx-ricarditis  is  just 
beginning  and  the  friction  very  soft,  it  is  not  heard  at  all  during  diastole. 
The  friction,  as  a  rule,  does  not  replace  the  normal  heart  souiid.f,  but 
IheWi  as  well  as  loud  endocardial  murmurs,  may  be  iicard  simultaneously 
with  it.  Their  more  distant  quality  tends  to  accentuate  the  superficiality 
of  the  friction  sound.  Moreover,  the  latter  is  considerably  accentuated 
by  moderate  pressure  of  the  stethoscope  in  the  interspaces.  As  Kmerson 
has  shown,  this  is  also  true  of  certain  endocardial  sounds,  but  the  latter 
arc  quite  dilTereni  in  quality  from  a  fresh  pericarditis. 

As  the  exudate  is  absorbed,  the  friction  softens  gradually  into  a  barely 
distinguishable  roughening  of  the  first  sound,  and,  finaUy,  disappears 
altogether. 

When  portions  of  the  exudate  become  organized  and  remain  as  thick- 
eainga  of  the  endocardium,  they  may  stdl  pve  rise  to  some  rougheniog 
of  the  first  sound,  which  may  be  very  diflicull  to  Interpret,  and  this  is 
especially  true  when  they  remain  in  the  form  of  fibrous  strands  and  loose 
odliesions  (see  page  500). 

The  friction  is  usually  first  heard  over  the  third  and  fourth  left  inter- 
space near  the  sternum,  over  the  area  at  which  the  exudate  first  ap|>ears. 
lo  the  coses  which  are  secondary  to  pneumonia  and  pleuri.-*)'  tlicrc  is  often 
a  "pleuropcricardial"'  friction,  with  re8pirator>'  accentuation 
heard  over  a  considerable  strip  along  the  left  margin  of  the  heart  where 


Fro.  ISO,—  IhMnuu  iliuwi.i)!  iliu  irialioiii  at  llif 

■nilimail  by  nucon  ubikii  Uac.  lUc  plmirnl  ttlciion 
by  lilack  Eriuiilk*.  lh«  tiwrt  *uunij*  by  Um  uiuaI 
blH>li  bwiilii. 
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thp  ploura  ovcrliwt  the  porit-Artlium.  The  pleurisy  exislx  in  the  layerx  of 
pleura  in  front  of  the  pcripardiuni.  The  two  proccases  exist  tiiintilraneotiKly 
in  .%'pariLtc  cavities  whose  wall^ii  are  in  <roiitnct.  fk'arx  hiut  pointed  out 
thut  in  recurrent  attacks  of  pcricanlitia  the  friction  may  be  heard  only 
at  the  back  in  the  left  interiitenpular  reKion.  Thirt  occurred  in  a  rtuv  in 
which  the  anterior  portion  of  the  pericardium  wa.'s  iidherent.  The  pidse 
in  acnte  pericarditis  is  uoually  small  and  rapid,  the  blood-presi^urtr  low 
(100  mm.  or  under),  and  the  pul.-«-pr»-»suif  itiiittU  CJl>-*i5  nun.),  but  this  is, 
at  leaxt  in  part,  due  to  the  loss  of  vasodilator  tone,  and  iu  part  to  the  myo- 
cardial weakening  brought  about  by  the  name  process. 


DIACNO^I9. 

Dtfi^noiiU  i.^  uKually  wmple,  and  the  mnrmtira  are  rarely  tni^taken  for 
endocardial,  although  Ofller  mentions  one  caw  in  which  u  to-and-fro  aortic 
murmur  was  mistaken  for  a  ixricariiial  rub. 

When  a  certain  amount  of  lluid  is  piy.'<t'iil  in  the  pericardium  tlie 
friction  may  disappear  if  the  heart  is  pushed  backward;  and.  as  a  small  peri- 
eardilial  efTuuon  in  often  overlooked,  the  whole  condition  may  eNcajxi 
diagnosia. 

CaBE    Of   SlUfLK    flBRlSOCa    I'EHIC.OIblTIM. 

F,  ('■,.  a  colore^!  hol-curripr,  niml  SO,  cnicTri]  ilie  Johiia  IIopkiiiH  IIo«pltal  on  Jul}'  23, 
inOI.  coin pini nine  of  puiii  Bruund  iht  heart,  Excvpt  fur  the  tact  (liat  one  vmi  died  of  ipU- 
lopinj;  coriHumplion,  iho  faniily  liiBtor)-  is  ni-jpilii'e- 

Thp  piiiiml  lijLs  tn-cn  b  hfullliy  iiiiin.  but  liiul  tnt^Mlw.  cliicken-jiox,  n')ioi>{uiift-«oU|tli, 
niunij*,  "f.irlnt  fovcr  a*  a  boy.  aiiil  rhrumntic  levrr  ai  SH.  lir  u  not  tnlbjn;!  to  sore 
tlirvul.  lie  hud  H  CoukIi  with  |iain  in  llio  cliext  inenty  yciire  before  lutinieincni,  but 
hitx  hiul  no  recurrence.  He  bos  hiul  aevertil  uttncks  of  ^oiiorrbint.  He  hnn  iilnays 
donp  hard  Mork. 

He  wan  perfectly  well  until  kU  *eekit  before  wliuiisjiou,  wlicii  lie  had  ■  e  v « r  o 
pain  in  the  rii;ht  thinh  nnil  hip  which  la*tPc)  five  n-rck*.  bill  he  kept  al  Kork 
in  K|>iie  of  ihe  pain.  Four  day*  i>efoiv  luliniwioii  he  >icitHn  (u  couith,  mid  iwu  duyii  later 
felt  a  cutlinit  pnin  nruund  the  heart,  which  hiw  exticciiilly  seven- on  dmwins 
a  deep  bivutb.  Tills  ha*i  pMi^Rtcd.  Itc  did  nol  nMire  nny  hjirFiAl  xliorhieMi  of  breath,  and 
kept  Bt  work  fur  three  dayn  after  tlie  pri>eor>iial  imiu  hud  aet  iii. 

Thi!  nnmiiuition  note  by  Dr.  Coir  cInTes  ihnt  the  patient  ii  a  irell-noiuiiihtd  enlom] 
man,  nuieouH  inembrsiie*  of  fair  color,  uoalikiidulur  t'lLlutKcnieiil.  I.unp  clear  thruitgliaul 
on  aiMeiiltHtiiMi  find  percuwion.  (Ker  the  hcurt  u  feeble  iiupuliie  is  seen  in  the  (iflh  left 
interspace  S,S  cm.  fttim  the  midline.  The  impiiW  in  loenliied.  There  in  no  liul|[inK  of  the 
inlerapODCL  On  percunrion  the  area  of  cardiac  dulueis  in  found  to  exlelid 
1  I  .  A  cm.  lA  the  left  of  the  midline  in  the  fifth  intcnpncc,  3Si  cm.  to  the  risht  oppgsitii 
the  fourth  rtb.    Tlic  cunliuhciislic  unjcle  is  UU", 

The  heart  inumti  are  dislinetly  heard  at  the  at>ex.  but  there  ii>  alwi  a  loud 
rouKh  periciirdiu)  friction  nhirh  in  not  esactly  »ynrhronoiis  with  the  honrt 
pound*  and  in  incresiied  by  i>rw«urc  with  the  Blelhoscope.  There  ure  no  eiiduCHrdial  mur- 
murs. The  frieijnn  increascfi  in  In1rn*ily  tnnnrd  the  ba>e  of  the  heart, 
wlierc  the  hearl  noumis  are  ilistnnt  mid  the  neeoiid  puhnonic  in  louder  Ili&n  llio  second 
aortic.    The  puUr  i*  of  f.iir  volume,  modemte  tetuion.  reiiiJar.  8S  [ler  minute. 

The  Kputuni  is  iniicoiiuruhint ,  but  contains  no  tiilierele  hneilli  and  no  rIfiMtir  Hhrm, 

Trine.  (50  e.c,.  amlier  colorecl.  nciii.  contaiuiiic  a  eon-idenible  lunount  of  albuniin 
and  numerous  h.x'uline  eiistn.  Btomt  ooiirrt  shovs;  red  blood -en  rpunrlex  ^.A00,000;  bvmo- 
Xiabin  .10  per  cent.;  Iwieoryt™  711X1.     Temiieruture  ruiiee*  from  101°  to  ItU.^  F. 

An  icc-bn^i  vm  ke^ii  continiioiuly  ov«r  the  precordimn.  and  he  ««»  ^vea  rtrychnine, 
1.5  me.  ()V  gr.),  ei-crj-  four  liours. 
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Ou  the  wconti  day  after  luLtiiMiion  t1i«  lomperatum  Ml  to  nonnal  «dU  ihe  patient 
fell.  bfitCcr.  Tbn  pain  in  thn  cbi»t  hod  gone.  I'lir  pericnnlittl  friction  mm  olill  licnid.  bitl 
ktiB  iiii«nfu-  tliau  t>efun.',  atiil  by  ib^  following  day  could  bo  heard  only  over  * 
nmnll  nrnn  in  Ihtr  faurtli  1(^(1  inleritpace  near  the  iicrnal  mnrKiu. 
It.  ditmpiiest^d  enlin'ly  diirinit  the  «>iiriio  of  tlip  followinjt  wrok,  end  hn  became  fntjnly 
««!!.  There  vriTc  no  tipM  of  iwrieurdial  adbi-siuii.  Tbt^  imlienl  li-ft  tla*  lioapitui  uii  August 
8,  ill  tho  thinl  wock  after  his  lulmimion,  niid  ban  not  eoitghl  lulniiwion  Kincp  tlu-n. 


TUEATUENT. 

Absolute  n^t  in  bi-d  i»  ^C(M^S8ary,  since  the  heurt  must  be  ttpaicd  tu 
much  aa  possible,  and,  moreover,  eartUac  strain  and  venous  staais  tend  to 
iiicrvase  tlie  exudation.  The  diet  should  l»e  light  or  tthould  i-onjiist  of  milk 
alone  durins  the  acute  stages.  If  there  is  much  pain,  morphine  may  be 
(reely  given  to  relieve  it,  Binee  Ihia  nyniptom  is  not  likely  t«  become  chronic; 
and,  on  the  other  baud,  it  is  important  to  keep  the  heart's  action  as  quiet 
iLA  passible.    For  thU  purpose  an  ice-bftg  is  usually  applied  to  t  he  preoordium. 

Silva  lias  sliown  in  dogs  thai  by  Ihi.-i  meauM  the  local  Icmperuturc 
within  the  pericardium  may  be  lowered  1"  or  even  3.S°  ('.  (1.8° — 7.3°  F.). 
Ruxbuum  staters  that  the  use  of  the  ice-bag  in  pericarditis  is  now  quite 
general  throughout  the  world.  In  American  clinics  Uus  is  certainly  the 
ctuK.  The  clinial  exjwrience  of  the  writer  has  been  one  of  uniform  M(1t»- 
faction  in  its  use.  The  fact  thnt  Rubino  was  able  lo  produce  pericarditis 
in  animaU  by  the  intravenous  injection  of  cultures  of  pyogenic  cocci  only 
when  ice  was  ximulta  neon  sly  applied  to  the  chest,  ban 
probably  little  liearinf;  upon  the  therapeutir  use  of  the  latter,  ance 
Rubino  probably  rliilled  hi.s  animals  .sevorely,  while  in  the  therapeutic 
npplicntioti  the  cooling,  especially  of  the  deeper  layers,  is  both  loralixed 
and  mild.  No  doubt  the  local  lemjKTaturc  of  the  inflamed  pericardium 
i»  reilueed  to  normal,  but  not  much  1m>!ow  it. 

Other  methods  of  coutiicrirritatinn  are  also  mwful  and  devoid  of  this 
possible  objection.  Head  cites  a  cajte  in  which  relief  of  the  pain  within  five 
minulei*  was  brought  about  by  the  application  of  three  leeches  to  llie 
]>recordium.  and  Biers 'b  suction  cups  or  the  old-fashioned  dry  or  wet 
cupping  may  be  resorted  to  with  equal  satbtfaction.  This  iimy  nl.'«a  b«  said 
of  hot  or  warm  poultices,  hot-water  bugs,  and  the  modem  eleetrical  heating 
pads  whose  temperature  can  be  kept  regulated  with  great  accuracy.  Blis- 
ters (cantliariiles),  niu.-Tard  plaster.-i,  Paquelin  cautery,  am!  Finsen  light 
may  also  be  used  with  great  satisfaction,  or  even  a  "light  bath" 
from  a  itingle  small  incandescent  lam))  with  reflector  placed  near  the  prc« 
cordium. 

Medicines  seem  to  be  of  little  value.  Caton  recommends  potaosiuin 
iodide.  BroadlK-nl  stales  that  digitalis  should  be  avoided  in  the  eariy 
stages,  but  Romberg  recommends  its  use  in  the  cases  with  nephritis.  It 
should  bo  uHcd  at  once  and  slmultl  be  prvcedeil  by  intravenous  Mtrophaulhiu 
if  sifiins  of  acute  cartliuc  failure  manifest  themselves. 

The  pain  is  nut  relieved  by  salicylates,  so  that  codeine,  .03  Gm.  ()  gr.), 
heroin,  .(X)n  dm.  (~fj  gr),  diotiin,  ,02  Gm.  (J  gr.),  or  morphine,  .010  Gm. 
(i  gf-),  nin^t  often  be  t^ven. 

The  bon'clK  should  tie  kept  moving  easily  with  saline  purgatives. 


PROGNOSIS. 

Osier  statcH  that  "t»implc  fibrinuu!*  jwrirawlUis  never  kilK"  but  peri- 
earditiH  U  frpqiipntly  seen  as  a  terminal  event  in  other  conditions,  pspe- 
cially  in  pnciimoniH.  tiiherciilo8is.  gout,  and  nephritis.  In  any  of  these  it 
is  a  i^mve  but  not  idway»  fatal  sign. 

The  main  danKcnt  arcompaDying  fibrinous  pericarditis  are  the  develop- 
ment of  effusion  on  the  one  hand  or  of  [wricardial  adhei^ionif  on  the  other. 
Somelimea  all  three  conditions  occur  successively  in  the  same  caae,  the 
fluid  cnUecting  »ithin  a  fi-w  <Inys  nflrr  the  fihi-tnouK  exu<lale,  '\n  removed 
after  a  few  weeks  by  aspiration  or  absorption,  and  is  followed  by  organi- 
zation of  the  exudate  with  adhesinns  which  usually  lost  throutchout  one  or 
several  ycani  and  finally  terminate  tlic  life  of  the  patient.  Forlunat«Iy, 
these  complications  are  by  no  means  the  rule,  and  in  many  caeea  librinoua 
cNudatc  is  absorlx-d  witliout  further  trouble. 

It  is  evident  from  both  the  pathological  and  the  clinical  stand-point 
that  the  fresher  the  exudaU^  Hie  elean«r  will  be  it.-*  alworption.  Hence  the 
importance  of  vigorous  treatment. 


PERICARDITIS    WlTIt  EFFUSION. 

Frequently  durinfc  the  course,  anrl  eapecially  in  the  second  or  third 
week,  of  an  acute  pericarditis  fluid  collects  within  the  pericardium.  Under 
nornud  conditions  there  an*  frnm  twenty-five  to  fifty  cubic  oentinietreK 
of  serous  fluid  present.  In  jtencardial  effusions  from  SOO  e.c.  to  1  litre  is 
fR'(|uont ;  nx  much  as  1000  cc.  has  liepn  found  at  autop-sy  by  Vcmey.  A 
pericardial  membrane  of  the  usual  size  could  not  uccommodate  so  larne 
an  effusion,  and  stretching  of  the  former  usually  goes  on  simultaneou.'<ly 
with  increase  in  ttio  latter.  Hence  it  follows  that  the  actual  size  of  the 
effuaion  may  be  of  little  import,  and  a  small  rapidly  exuded  efTutuon  may 
produce  signs  of  intrapericardial  pressure  aooncr  than  a  large  one  arising 
slowly. 

The  character  nf  the  fluid  may  vary  as  much  as  its  i^uantity.  It  may 
be  thin  and  serous  ami  free  from  ooagula,  es[)ecially  when  poor  iu  leuco- 
eyte«.  or  it  may  contain  small  gelatinous  coagida  forming  here  and  there 
about  masses  of  leucocylvs;  or  lhi.H  prricciw  may  be  so  generaliwd  that  th« 
whole  mass  may  Iw  converted  into  a  very  thin  jelly.  Diapedesis  of  corpus- 
cles tlirmigh  the  injured  vessel  walls  may  cause  it  lo  become  bloodstained, 
a  condition  which  is  especially  frequent  in  carcinomatosis  or  sarcomatoais 
of  the  pericardium. 

PATHOUHilCAL    PHVSIOLOSY. 

Pran^oit^Franck,  Lagrolel,  and  Cohnheim  have  shown  that  the  injec- 
tion of  fluid  into  Die  perii-ardinl  cavity  hinders  the  entrance  of  blood  into 
the  auricles,  and  thus  causes  slHsis  of  blood  in  the  ven^o  cava>  and  full  in 
the  blood-i)rcssure.  Their  experimenl.-*  were  repeated  by  Starling,  who 
found  that  on  injecting  successive  amounts  of  2D  r.c.  and  10  e.c.  of  oil 
into  the  ilog's  perirardium,  the  prcusun-  in  the  venn  cava  rose  gradually, 
while  that  in  the  aorta  and  pulmonary  vein  remained  constant  for  some 
time.     Th*t  is  to  aay,  the  rise  in  venous  pressure  comi>en»atcd  for  the 
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iiifreascfi  picinure  within  the  iK-ricBixlium,  luid  nlthoujili  fome  veiiuus 
stasis  occurred  the  circulation  was  not  retanieti.  As  much  iw  00  c.c.  of  oil 
could  thus  l»e  injected  into  the  dog's  pericnrdiuni  wil.howl  ]iroducitig  »ny 
other  change.  But  when  10  c.c.  more  were  injected  the 
condition  i-hantc<^d  suddenly  and  completely.  The  >itnall  exoejM 
of  fluid  in  the  pericardial  cavity  had  caused  the  pressure  within  it  to  riae 
considerably  Bbo\'r'  thai  in  the  veins,  and  above  the  level  lo  which  the 
venouH  pressure  could  ri^e  during  Elasi!i.  The  wal]g  of  veins  and 
aurirles,  thereforp.  collapsed  under  excess  of  pressure 
(Fig.  281),  uiid,  since  hut  little  bluud  could  enter  the  ventriL'tcs,  the  blood- 
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ri^, '281,— Tli(  rirculktlan  in  HWf*  villi  prrlnantiiil  cITiiMon.  (l>iiKnunmBi>r.1  t.  Natmkl.  11. 
Stiiail  clFuuuii.  liiowinfl  Um  rte*  Ib  v*noui  ptrHure  bhiJ  il>r  iiirmuni  iliflirullj'  in  tUr  fiiliiic  u[  ilir  htoit. 
III.  (Iml  iiirrn»>  in  inlnrwrHsnlial  pnwiitf.  -tinmiii  ll.r  lynnplptr  outline  niT  nl  vmoui  inHov  anil 
fall  ill  nntTiftl  pm*<urr,  T'hp»t4»  ^Lidvil  vilh  harlKuti*!  brok'Ji  llfi«*  iiidivAtA  tht  licjielilof  ilir  pr*— uf» 
Milliio  till- iJPiiranlium. 


pressure  in  the  aorta  fell.  The  same  chanRe  oceurred  in  Frani^oi.s-Franek's 
e.vi>eriments  when  the  intraperirardiHl  pressure  was  raiH-d  from  lU  mm.  to 
20  mm.  Hg.  When  the  pressure  was  not  relieved  death  enwupd,  the  heart 
lieating  for  a  short  time  after  the  circnlatioii  hud  censed.  On  the  other 
hand,  wlien  the  small  excess  of  fluid  was  removed,  the 
blood-pressure  quickly  rose  again  and  the  eitvulation  returned 
t«  normal.  This  experiment  exactly  reproduces  the  comlition  in  man  when 
a  perirardial  effusion  is  collecting,  illustratea  the  mechanism  of  death  in 
that  condition,  and  also  illustrateit  lite  lieneficinl  elTeel  obliuned  from  p«r- 
acenteaifl  when  even  a  smalt  amount  of  fluid  is  removed. 

SYMPTOMS   .%ND  COUIt«E. 

Pcrioardinl  effusion  i»  somewhat  ietui  frequent  in  ehildren  than  are 
the  other  forms  of  pericarditis,  ita  subjects  being  usually  adults  and  often 
penuins  pa.-*!  middle  age.  The  symptoms  of  periciirdijd  effu.iion  ant  more 
insidious  than  (hose  of  the  fn-^<her  fibrinous  inflammation,  pain  being 
somewhat  less  common  and  less  intense,  dyspntsa  and  uxakness  being 
more  intenw.  The  patients  are  very  much  more  comfortable  in  the  vertieiU 
than  in  the  horixontnl  position,  the  difference  being  even  more  striking 
than  in  the  ordinarj"  forms  of  heart  di.iea^-.  Few  clinicians  indeed  can 
roncur  In  James  Mackenzie's  statement  that  the  presence  of  fluid  in  the 
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perirardium  does  not  give  rise  lo  symptoms  of  circulatory  etnbarrassment. 
FainiinR  spells  and  sudden  deatli  are  veiy  romnion,  oc-rurring  wlicn  ihc 
inflow  into  the  ftiiiirle  ix  obstruvled. 


The  paiietit*  arc  UKunlly  pnlv  inid  w^-iik  with  rapid  respirations.  The 
veins  of  the  neck  and  estremiiies  may  he  pro  mi  nun  I 
(high  venous  pit'.i-iiiie),  an<i  ihiit  i.*  e»()eoiaIly  ninrkcd  when  the  intraperi- 
cardiulprpMure  is  approaching  thedan^r  point.  There  may  [>e  in^fpirn- 
tory  (lifltention  of  the  veinft. 

Inspection  of  the  thorax  liswally  shows  a  fulness  of  the  inter- 
spaces over  the  pferordiuni,  and  frefjuently  a  very  diFru:*e  wavy  impulse 
which  IS  lucking  in  the  dclinitenpN.-<  usually  seen  in  both  systolic  inipulnc 
and  sj'slolic  relractinn  over  and  about  the  normal  or  enlargeil  heart. 
Neither  this  nor  the  presence 
of  a  cardial'  pulsation  outside 
the  apex  in  of  real  value  in 
establishing  the  diagnosia  of 
periciiidial  effusion. 

Palpation,  as  a  nile,  reveala 
nothing  of  iniportance,  exi-ept 
that  the  cardiac  impulse  is 
lunially   very   feeble   or  abwnl. 

Changes  In  Cardiac  Outline. 
—  The  paihogiionioriir  sign  is 
revealed  by  the  alteration 
of  d  u  1  n  e  s  s  on  p  e  r  r  it  .-<  - 
sion.  Auenbrugger  in  his  first 
diagnostic  elTorta  was  able  to 
detnonslrate  a  grvat  increase  in 
eanliac  dulness  in  pericarditis 
with  effusion,  and  this  obscr- 
\'ation  was  confirmed  by  Cor- 
visarl.  who  rerogniited  n  large 
area  of  flatness  in  the  form  of  a  triangle  with  base  downward.  This, 
however,  wnn  alno  encountered  in  luiinerous  rajtes  of  dilated  heart  and 
led  to  many  errors  in  diagnosis,  until  T,  M.  Kotch,  of  Bo«tun,  in  1S7S, 
<lemon.'>t rated  that  flatness  was  pre.^ent  in  the  fifth  right 
interspace  eurjy  iu  Ihc  disease  and  constituted  an  almost  diagnos- 
tic feature.  He  was  aWe  lo  prove  this  upon  T,he  cadaver  by  injecting 
various  i^uantitie^  of  cocoa  butter  into  the  iiericaniinl  cavity.  Flal- 
neas  in  the  fifth  right  interspace  appeared  whenever  more 
than  2U0  e.c.  of  cocoa  butter  had  been  injected.  Iah's  tliati  'JIK>  e.c. 
could  not  be  reeogniKed. 

Rotch's  obwrvulion«  were  confirmed  by  W.  Kbstetn  in  1893,  who 
laid  strew  upon  the  ohtnsenesa  of  the  angle  formed  by  cardiac  and  !i%'er 
dulness  (  c  a  r  d  i  o  h  c  p  a  t  i  c  angle).  This  dulne-ss  is  pailicularly 
marked  when  the  patient  leans  forward  and  toward  tlic  right,  so  that  the 


i-iL;    '^s^  -  Xnn  of  rftirliar  diilniw*  from  p#rifmrilijif 

mill  l^b*nii'«  |}f«r'ihjipfil  Bm  fi   (titntsfi;   li</tc^j'^  tktr^ 
uf  iluhiEH  iHi  III  ihr  lifiJi  tiiclit  InuniMMe:  Etvlcla'* 
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fluid  gravitftbo^  to  thi»  point.  The  right  border  of  an  enlarged  heart,  on 
the  other  hand,  iUwnyi^  foritut  an  luuto.  or  tit  mo^  a  rif^lit,  imglp  with  the 
liver  dulni*!«,  and  tlatness  rarely  extends  to  the  fifth  riRht  int*T!*)>a«e, 
being  most  niiirked  in  the  fourlh.  The  mutter  ha.s  Ix-en  wtill  further  investi- 
Kiit<;d  by  .\porti  and  Fifiaroli,  who  found  that  with  the  subject  in  the  ver- 
tical paiutiun  as  little  as  150  o.c.  of  fluid  nhowed  itself  by  puithing  the  area 
of  iliilnea«  dnwiiwar<l  and  outward  at  both  ila  lower  angles — at  lioth  cardio- 
hepatic  ungUr  and  at  iho  njxrx.  The  lower  border  of  fi»tne«s  Is,  thfreforc, 
the  arch  with  concavity  downwanis  which  had  already  been 
described  by  Concato.  When  more  fluid  collects,  the  pericar- 
dium beconkea  more  tense,  all  the  Murfticos  become  convex,  and  Concato's 
an-b  ilL4ap))ean<.  .\s  a  diagnostic  sign  the  variations  in  dulneHs  at>out  the 
ap<^x  arc  much  Icks  delinitc  thuu  in  the  fifth  right  interspace,  and  hence 
they  are  of  little  importance. 

At  the  upper  border  of  dulive«t  the  usual  alight  re^uance  behind  the 
abemum  gives  way  to  a  tongue  of  absolute  flatness  when  the  exudate  is 
large,  90  that  the  d  ulne88  assuniea  the  forni  of  »  pear  hang- 
ing from  its  stalk  (Sibson). 

Moreover,  the  pertcanliura  presfies  upon  the  lungH  about  its  borders, 
eauaes  them  to  relax  and  give  rise  to  Skodaic  tympany  and  tubu- 
lar breathing  not  only  in  front  but  alao  at  the  Hnglc  of  the 
left  scapula  (Hwarl.)  Flatne^it  may  also  be  observed 
over  the  spines  of  the  vertebrae,  especially  from  the  fifth 
to  the  t*'nlh,  where,  B!<  fount!  by  Koriinyi,  the  note  is  normally  resonant. 
This  sign  iiiiiy  alno  be  present  when  the  left  auricle  is  greatly  dilated,  as 
in  mitral  insufficiency. 

Position  of  the  Heart  in  Pericardial  Effusion.—The  Ngn»  on  «u.-<cult»tion 
may  vary.  Most  commonly,  u.-<  fimud  by  I'irogolT  and  subsequent  writers, 
the  heart  »nk8  in  the  pericardial  fluid  and  comes  to  lie  against  the  vertebral 
column  and  away  from  the  che.-<t  wall,  from  which  it  is  separated  by  a 
thick  layer  of  fluid.  This  flmd  muffles  the  heart  sounds,  which  may  be 
totally  absent,  disapixtanng  first  about  the  apex.  Inter  at  the  base, 
Aporti  and  l-'igaroli  have  shown  that  with  6.50  c.c.  of  e.xudate  a  very 
:4mnll  area  of  heart  wall  near  the  base  will  still  remain  free  from  fluid,  and 
over  this  the  heart  sounds  and  friction  rub  may  bo  heard. 

On  the  other  hand,  ihe  heart  sounds  and  friction  may  persist  even 
wlicn  a  large  amount  of  fluid  is  pn^went,  a.s  in  the  case  reported  l»low.  in 
which  the  pericardium  contained  1200  c.c.  of  fluid.  The  Bounds  were  faint 
at  the  upe.\,  but  l»eranie  more  distinct  aa  the  biute  was  approached,  where 
the  friction  was  also  well  beanl.  An  aq>irating  needle  introduced  in  the 
sixth  left  interspace  came  at  once  again.it  the  heart.  At  nutopsy  the  heart 
was  found  lying  against  the  chest  wall.  This  anterior  position,  though 
not  the  usual  one,  is,  according  to  Schaposchnikoff,  often  usumed  by  the 
heart  of  a  cadaver  when  fluid  or  paraffin  is  injected  into  the  pericaniium. 
SchaposchnikntT  l>elieves  that  the  heart  is  held  in  this  po^liou  in  spite  of 
the  force  of  gravity  by  the  elasticity  of  the  great  vessels. 

.Abdomen. — The  liver  may  l>e  lioth  enlarRcd  from  the  venous  stasis 
and  pushed  ilown  by  the  pcricardinl  effusion,  so  that  its  lower  edge  is  fre- 
quently palpable,  sometimes  even  as  low  as  the  umbilicujs.     The  spleen 
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may  also  be  Hoiiwwhat  enliirf^d.  Ascites  and  n)oval>U>  diLliu-R8  are  snine- 
timos  prcisont. 

Over  the  extremitica  the  vuliu  may  appear  distended,  and  there  i» 
often  «Ddciittu 

Blood-pressure.— Tho  b!oo<l-prpa8ure  U  usually  rather  low,  except  in 
ilu'  <'a«i\i  wilh  nephritis,  in  which  it  may  lie  above  normiil. 

The  pul.sc  w  usuully  siiinll,  fn-qm-iitly  collapsing,  ttud  often  of  the  type 
of  pulsus  parailoxux — fall  of  blood-piTacure  (iurinR  in;jpiration,  with  de- 
crease in  the  ntc  and  freriuency  of  Iho  pulse,  ami,  on  the  other  hand,  inspi- 
ratory Hvrelling  of  the  veins.  This  condition  is  due  to  traction  on  the  walla 
of  the  veim  cava  producing  status  during  in»piration. 


tl 


'O^^ 


¥tit  ;m1  —  Pn*itt(in>  ijf  l1i#1iiBrt  in  p#tl<«niki;-  *rirh  ^ttwtKin-  I-  Tlirfliiiil  in  in  Inrnl  nf  |U«  lirArl. 
«4ilf«rnbat  by  llfo^pilT.  11,  Tlipbwn  taHoalcil  up  n^ln^l  tlir  olit^t  waU,  m*  -IttcribAl  by  Sr1iftpoa«hut- 
koll.  ^7".  uliiniuiii:  OK.  rraoplixtu:  PV,  puliaautry  i<iiu:  R  eiKtilli  iliurocir  T«r»Ii™,  "nr  arnisn 
iarlic^l*  Uir  «4upr*«aiim  uf  tb»  fttirirLio-    Vbm  htoknx  lin«  tiirlicrftl«v  ilitr  fiutliiip  i>(  tba  uncollupvivl  aurielt^ 

X-ray  Examination. — Kxamination  with  the  fluoroReope  shown  the 
exact  sine,  form,  and  position  of  the  efTuHion  (Fig,  283),  and  both  before 
and  after  paracentesis  may  be  of  gn-nt  help  in  locating  pockets  of  enpapsu- 
latJ-d  Itvii'I.  The  n>lalions  to  the  diaphrajtrn  and  the  prv^euce  of  metliiistinnl 
adhesions  may  icomeliniei*  {>e  diti):nuHed  by  this  means,  and  particularly 
by  means  of  permanent  radiographs  made  with  a  tutje  of  low  vacuum. 


Vimt  ur  rBRicAROii'iB  wiTII  HfrirBiiiv. 

Tlu!  follniriivc  tyt>i«al  etue  van  imdor  the  writcr'a  etur.  in  ihc  Johiw  Hopkinii  lliwpital. 
Il  )iiui  bwii  pn-viuUBly  n'pnrted  in  coiixltl^nil)!^  ileiail  b.v  I'nifwwor  Thajrr. 

H.  C  W.  B.,  a  (iemiaii  Balix)n-kee|)er.  u|p;il  5»,  wua  brought  to  (he  hospital  at  12.30 
P.M.  on  Sept.  1,  ItHH,  biirrly  nbli?  lo  ii|jp.ik,  owinR  tn  Bhortnrg*  of  brcatli  and 
weukn^rn.  Ue  wiw  I»o  ill  lo  iiivt^  a  liinlory,  «>xce|>l  for  the  atAtviavDl  ihot  forwn-nd 
ycnni  hr  Uiul  brrn  tmublrfl  Kjlli  Kliurlnnw  ur  bmilb,  wliicli  bsw  KnuhiaJly  incntiwcirl  imlil 
l\w  |iiutt  '•>»'  <lay»,  wh«ii  il  Hiiildcnly  liccnmp'  v«ry  much  •txra^'alMl, 

IvKumiiiulioii  iiulc  by  Dr.  C<ile  umm  uk  FuIUiwh:  I'alit^nt  u  n  miHlcratrly  vrll-nnurinhpd 
iimii.  miiHcJn'  Hubby.  At  timr  a(  tlierxaniinnljon  he  ii>  lyin^  Rai  with  hoiul  Miichlly  t^roppe)! 
tip  ii[id  looks  very  ill.  Rrapiratioii  40  {M>r  tiiiniit^',  Piipllk  uir  Miiall,  rvnct  rviulily  to  light. 
Tonj[Ui!  dry,  alixhlly  roalwi.  No  nmrknl  pyorrhow;  IrPth  not  (to™!.  V  r  i  n  «  of  the 
iii.>rk  iin-  ivry  full;  no  marlcnl  pulBitton  of  tliK  iWiw-r  VM»elK,  No  (."vovrul  ^mlulu^ 
(^nlarRrniFnl.  Cheat  :  ExpaiuuiMi  fuirly  nood;  niual;  cutwicicrablc  nw|unitory  ■liitmni-' 
Ri-Honunt  tlimiiitlinui  tighi  front  nn<i  uxilln  arwl  left  upper  front,  but  note  is  inurkeilly 
iiiitHiir^d  iti  loner  left  uxilla  and  at  lower  right  back,  tiiiich  more  markedly  in  kiw»  left 
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back  up  to  (iio  aativ  nf  iV  ocapuU.  On  auKcul  tat  Ion. — Ltit:  Bivatli  »ouiu1b  an 
cleiiT  iLrouithout  u|i|wr  froiii  luid  tipjier  back  txwpi  for  ti  few  mueoiu  nil™  in  ini«nMn|nilar 
»pn<V.  Below  llicy  urn  very  ilislant.  pructicnlly  nluvnt  al  the  Kitivitip  hat*,  escojit  jiwl 
at  the  angle  u(  tliv  Bcii|>iila.  whore  limy  ure  a  livile  h  u  r  s  li  c  r  (Ennrt'a 
njcn).  ItiKhl  nric:  Brrath  loiiiula  an  lyalU!  dear  throufiboiit  rxcrpl  in  the  lower  bock 
wlwre  thi^re  are  miicutu  rAI«M  ami  l>n>ath  Rnunda  are  diiitaiit. 

Ilciirt. — Thfire  in  ii«  imfiuliiu  visibtn  or  piilpabic.  Tlierc  is  a  iriiJe  area 
of  eardtac  riuliiPB*  pxitrnlinK  nbaw  to  tho  niiijitie  of  the  third  rib  I  U  5  cm. 
la  the  left  «f  Hit-  riiidliiic  in  iho  iKili  int*r«]Mice  when  ihc  patient  lies  on  hii  rijrfil  ■ide. 
When  on  his  bonk,  liovrcvisr,  the  dulniwi  !■  ilifficiilt  to  make  out.  a*  it  rxlnndit  tlirocllT  to 

the  iluhieM  in  the  iixilla.  Un  tlw  riglil 
duliicw  cxtoidE  apparpiitl^  7  cm,  to 
the  riiilii  of  ilie  midline  in  ihu  louflh 
inlenimce,  The  angle  bcl«Tcn  Ihe  upper 
limit  o[  livrr  ihilnetw  nnd  tlie  mnliac  ilul- 
lieM  ia  very  ublliBe.  There  is  ijuit<t 
definite  precordial  bulginK.  though 
the  iniernwtnl  «paee»  aeein  no  (uUer  tliaa 
un  ihe  right.  At  the  apex  and  i>ver  tbe 
entin:  pmAordJiim  the  heart  so  undo 
ure  bare  I)'  audi  ble  tuilU  one  rvuelin 
nlmnut  lo  the  ccmIuI  iniirinn  in  the  fourth 
aiul  fifth  left  inien>fuice.  vhero  the  aounda 
ure  heanl  fuiutly  with  u  t»-und-fro  mur- 
mur, n-hich  If  airo  heard  over  ihentemuiD 
froiu  the  third  to  Ihe  fifth  rib.  Thia 
murmur  ii  iguJIe  >iii  per  f  icial  and 
i»  louder  dunnK  expiration  than 
during  inspimlion.  a(>pareiilly  not  increoaed 
by  piwwiin?  of  the  stethowoiw,  II  munda 
■UKpiciouiily  pericardial  in  clmrac- 
(er,  but  not  definitely  *o.  The  heart's 
lU-'lion  ia  ulmiMt  fetal  in  rhythm  (|>u1m.-- 
rnte  l;W  |*r  uunutel.  Heiirl  Miiuidii  an 
tieanl  more  Inixlly  in  the  second  left  inter- 
iipace:  iieillier  uorlic  nor  pulmonic  second 
i«  «|ierially  accent unlnl.  Pulae  is  vvry 
small   and  can  hanlly  be  counted. 

The  ubdomcn  is  full.  Tliere  is  no 
movable  diilneso  in  the  Hankti.  TTie  f«et 
and  leiEs  are  marketlly  cnlemaluus. 

At  .V4.5  f.M.  the  pntienl  w.it  prepared 
for  paracenteviH  )iericanlil  by  the  melbod 
of  Delotnie  aud  Mii^nuu  under  nseplic  precnutions.  .\n  ineiniun  «ns  made  in 
the  fifth  left  inirrKpnce  nl  the  sternal  marjrin.  the  pericnrdiiim  ex- 
|Hifed.  and  a  trocar  inserted  thruiicli  it.  By  menus  uf  a  I\ilaiu  atipiralor  33^.i0  c.e.  <if  thick 
HerruuuiKUineous  fluid  were  removed,  alter  which  no  mom  cotild  bo  remox-ed. 
Another  punclure  was  immediately  made  in  ibe  co«tox[plioid  angle  and  a  *miill  maomtl 
of  fluiil  a^-airi  reTiiuveil.  The  pulieut'i  pulse  nnd  ReiierBl  condition  did  nut  chaise.  He 
beeame  delirious  and  died  nt  7.:)(>  r.v. 

The  iiuiopay  lindiiim  euiifinned  tlu-  eliiiieul  observaliotw,  TItere  nieie,  how- 
evcf,  still  1300  c.c.  of  perienrdtal  fluid  which  lay  behind  the  heart 
both  to  Ihe  left  and  lo  the  riiiht.  The  heart  lay  directly  aiiainst  tbe 
chest  wall,  and  tlierefore  hud  come  agaiiuit  the  point  of  the  neeille  and  prvventeil  the 
Ttmnval  of  the  fluiil.  As  Dr.  Cole  rrmarkiHl  in  a  iiul«ei|unel  note,  "  Ihe  fact  that  the  heart 
auunds  <B«w  heanl  l(iude>t  over  the  ntenumi  and  along  Ibe  left  sternal  msrcin  tihould  haw 
led  me  to  insert  Ihe  needle  either  to  the  right  of  ihe  stf-mum  or  far  to  llic  left — outaiile  ilie 
manuitiilary  line"  tprrferably  the  latter).  Tlie  pericardium  «a«  lined  with  a  yellow 
ffbrinoua   exudate.     The  heart  muscle  showed  canlioaclcmfa.     Tlie  ttmauy 


tlllU  anij»l.i».  Tjikrii  wjlt.  ill*.  I»bfl  m  'mill  <if  llac 
^UMii-  (Kiii*lnff"  of  J'n.f-  l\  W.  i'tufjuei,*  11*r 
ll^Ur*  *l>itw«  til*,  vn^rrdnwiiiji  nf  rFi^  pfT^rnixtlsl  ca^'- 
Hy.  Thr  tpot*  dVcr  thr  •urfsrt  ut  Hir  tunc*  ftrv 
■rirfnna  .lue  to  Ote  pr«a>cc  of  nlr-liublilra  in  ili* 
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■rtariw  1NR  lortuou*.    Therr  n-irre  thiclu^iiiK  til  tlw  norlic  %-ah-(w  uiid  mthwiuns  of  tli» 
OUps,  wMohga^-eriM^  tosliElit  aorlic  BtPiiiwU    The  left  |)leiirj  ontslnei!  "OOc.c,  (ifnlighUy 
turiiiri  utrnw-ocilorrd  fluid.     Holh  Uinftn  contaiiiFil  sniull  iin-u*  of  lulwreulous  bronclio- 1 
pneumoQia.  J 

PURVLEKT  I'ERlCAttDITLS.  ' 

The  efFn^ion  in  many  cases  ib  purulent  and  asnoriated  with  nfore  or 
less  Bfvon-  septic  symptoms,  scptii-ii'iniu.  chilis,  extreme  pullor  iin>l  weak- 
ness, and,  aa  a  rule,  a  septic  fe\'er,  though  in  eome  ca^eg  the  tempeniture 
reniuitis  normal. 

The  eondition  may  follow  exposure  to  liad  weather,  empyema,  or 
trauma  to  either  Ihe  front,  .lides,  or  back  of  the  cheat.  The  siftphylocoeci, 
streptococci,  pneumococci.  gonococci,  und  u  great  variety  of  other  bacteria 
may  be  the  infective  agents. 

The  symptoms  and  physical  sign^  are  wry  similar  iii  both  .simple 
and  purulent  effiiitions.    The  historj' of  trauma  and  the  prewence  of  empyema  , 
or  other  foci  of  pus  speak  in  favor  of  «  punileni  effii.sion.     1.^'urocytosia  ' 
may  be  present  in  both  conditions.     The  aspirating  syringe  usually  gives 
the  diagno!<ic<. 

H^TlROPERirARDirH.  * 

Hydropericardium,  or  simple  aerous  efTunion  into  the  pericardium, 
may  occur  alonf!  with  ascites,  hydrolhorax.  and  general  anasarca  in  chronic 
heart  failure  or  in  nephritic,  or  it  may  occur  alone  or  a  result  of  local  venous 
stasia  from  the  pressure  of  mediastinal  growths,  glands,  or  aneurisms,  or 
from  strangulation  of  the  veins  by  adhesions.  In  this  case  an  afebrile 
course  is  run,  Leucocytosia  is  often  aheent  (or  may  be  due  to  simultaneoiia 
bronchitis  or  lironrhnpneumonia),  and  the  diagnoMs  resta  upon  the  Kigns 
of  the  tntrnthorai'ic  condition  which  is  the  causal  factor. 

The  differential  diagnosis  is  made  from  the  fluid  obtained  on  para- 
centesis, which  is  dear,  thin,  serous,  of  low  »i)ccifio  gravity  (under  lUlK), 
and  gives  no  cloudinc  with  acetic  acid  indicative  of  nucleo-albumin.  It 
is  poor  in  leucocylcs  ami  fibrin  fermenl,  and  there  is  not  much  albumin 
(shown  by  Esbach's  method).  The  presence  of  a  pericardial  friction  at 
any  time  during  the  course  of  the  disease  is  sufficient  to  exclude  a  ^nipte 
hydTopericardium. 

H.tMOPERIC.\RDirM. 

Hs'mopericardium  is  produced  by  the  effusion  of  pure  or  almost  pure 
blood  into  the  pericardium,  and  oceura  especially  as  a  ii^sull.  of  direct  or 
indirect  trauma,  slab  or  gunshot  wounds  penetrating  the  cavity,  or  rupture 
of  the  heart  or  of  an  aneurism.  It  may  also  occur  from  erosion  of  a  blood- 
vessel by  a  malignant  growth. 

Hemorrhage  into  the  jjericardium  takes  place  much  more  raindly 
than  the  other  exudations,  so  that  the  periianiiiim  has  less  opportunity 
to  stretch  and  acoommodutc  itself  to  its  contents.  The  intrapericardial 
pre*Bure,  therefore,  rises  more  rapidly  than  in  the  other  conditions,  and 
^mptoms,  signs,  and  danger  develop  in»i-e  rapidly.  Death  may  occur 
itt  once.  When  possible  operative  procedures  must  be  t>egun  pmmpt^ 
in  order  to  save  the  patient,  ] 
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PN  EUM01»ERIC  ARDI U  M. 

When  air  or  fs,iis  enters  or  develops  wilhin  the  pericanlial  rarity  (a« 
from  perforation  after  tmiinia  or  liilxrculwi.*  or  jiift-rtion  wild  Biicillus 
acrogeneB  capsulatua  Welehii  in  a  case  rcjKirlcd  by  NichoUs).  the  condition 
in  termed  pneiimopencardiiini.  Usually  this  in  ossociat'ed  with  iht^  pres- 
ence of  purulent  or  serous  fluid  {pyopiicumopcrieiirdiiini.  pneumohydro- 
pericardiiim).  Since  tliere  is  normally  ii  nc^jiitive  prertsure  (—3  to  — '>  mm. 
Hg)  within  the  cavity,  it  follow:*  ihnt  iiir  will  cnttT.  just  lis  into  the  thorax 
(pneumothorax),  whenever  there  is  a  free  perforation  to  the  outside  or  to 
liie  air-iMuwa^cec'.  This  is  most  froquenl  in  ijcrfoniting  woumU.  but  occa- 
sionally occurs  aa  the  result  of  tuberculosis  or  perforation  of  a  purulent 
perieardititi. 

The  signs  of  pncuinojicric unlit  is  are  very  charart eristic.  The  percus- 
Hion  note  over  ihe  canliac  area  may  vary  from  ^  h  e  1 1  •  I  i  k  e  tympany 
to  nil  absolutely  woodiMi  flatuess.or  when  tliere  is  an  open- 
iUR  of  medium  size  a  cracked-pot  note  may  be  heard.  With  a  free  commnni- 
cntioii  to  the  outride  surh  as  results  fmni  oiK-ralion  ujion  thu  pcricanlium, 
however,  the  air  within  the  pericariliuni  is  not  set  into  vibration  by  the 
percussion  stroke  and  does  not  alter  the  note  at  all. 

On  ausL-ultution,  except  in  the  latter  condition,  n  loud  churning 
"mill- wheel"  nmrnnir  is  heard,  but  when  the  communication  is  a  free 
one  this  may  be  totally  nbsenl. 

TUBERCUIX)US  PERICARWITIS. 

Tuberculous  pericarditis  is  a  common  and  severe  condition.  The 
fibrinous  siage  is  somewhat  more  chronic  than  in  the  other  forran  of  |>eri- 
caniitis,  lasting  several  weeks  or  months,  and  ufti-n  n^sulting  in  the  forma- 
tion of  deposits  of  Hbrin  (Fifi.  256)  an  inch  in  thickness,  with  or  without 
the  presence  of  fluid.  Gray  tulwrclcs  of  various  aixc  may  be  vjsibte  within 
and  upon  the  surface  of  the  exudate,  but  frequently  they  may  not  lie  pres- 
ent, and  the  bacilli  must  l>e  souuhl  for  histolo((iraily  or  by  )!uinea-iHg 
inoculation. 

The  iluid  in  pericardial  effniaon  is  fi-equently  blood  stained.  It  is 
occasionally  purulent  (Kast),  Tuljerculous  pcricardili.s  U  mo«t  commonly 
associated  with  other  tuberculous  processes,  especially  involvement  of 
the  pleura-,  but  it  may  iilsu  occur  as  »"  primary"  manifestation  by  spreading 
from  caseous  mediastinal  lymph -glaiuls. 

The  course,  thouf:h  more  chronic  than  other  pencardtal  proceaaea, 
is  quite  idmilur.  but  the  exudate  is  not  absorbed  completely  and  goe»  on 
to  either  fluid  or  adhesive  pericartlitis.  Fi^equently  both  conditions  occur 
ami  rncapsuliited  effusions  n-suli.  There  is  ii.->ually  a  considendiie  rise  of 
aftcrnoou   temperature. 

The  physicid  signs  and  therapy  of  tulx^rculons  pcricarditia  are  al>out 
the  same  as  In  the  other  forms,  plus  the  general  management  of  a  case  of 
tuberculosis — rest,  fresh  air,  ver>'  hberal  diet  (when  cardiac  symptoms  have 
Btibsidcil),  and  sustaining  measures.    The  prognosis  is  bad. 
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TREATMENT  OF  PERICARDITIS  WITH  EFFl'SION. 

Putliativp  trcntHient  «f  fluid  within  the  perirnrclium  muftt  be  limiled 
to  the  periods  in  which  intrapericariUal  pivssun?  is  well  bi-low  the  range 
of  venouM  prcsnurf,  and  niuft  Iw  pursut^d  with  full  cognizant^e  of  thp  fact 
that  death  may  ensue  whenever  the  pressurr  exceeds  thiH  limit. 

The  pnlliniive  mcajiurp-i  ofiiinist  of  rount<?rirritation,  with  ice-httg  ur 
poultitCM,  etc..  blisterB.  and  pspeciiilly  application  of  Bier's  auction  cups 
or  leechcH.  Diuretioa,— theociii,  diuretin,^ — combined  with  <lif;italis  or 
strophanthus.  and  free  purgation  muy  be  n^aortcd  to.  and  the  liquid  intake 
restricted  to  below  1000  c.c.  per  day,  in  the  hope  of  reducinit  the  pericardial 
(luid  by  thcw  iiioudh.  However,  ihew  invlhoiU  art-  at  lx'.-«t  but  feeble 
palliatives,  and  often  more  risk  is  entailed  in  tlielr  use  than  in  the  more 
radii'iil  piiic'cdiir't's. 

Paracentesis  Perkardi). — The  idea  of  removing  fluid  within  by  tapping 
the  jtericardiuni  wa-s  first  su(CK^sted  in  1640  by  Itiolan,  who  advii^ied  tn>- 
phjniuK  the  sternum  one  inch  abo\'e  the  xiphoid.'  He  did  not  attempt, 
however,  to  rarry  it  out,  and  the  fii-st  operation  upon  the  ]>ericardium  was 
performed  in  1819  by  Romero,  of  Barcelona.  Romero  operated  upon  three 
rases  of  pericarditis,  nith  two  re<?overie8,  a  percentage  which  in  above  the 
average  even  for  the  present  day.' 

Funrture  of  the  iieripaniium  by  meanH  of  a  trocar  was  first  performed 
by  Jowelt,  of  N'uttinghaiii,  in  1>>27.  It  was  brought  into  more  general 
repute  by  Scbuh,  of  Vienna,  under  Skoda's  dii'ection  (LKl!)),  in  France 
by  Trousseau  (1S54}  and  by  Aran  (1S55),  and  in  KngliLud  by  Clifford 
Allbutt  (ISfifi).  ParacentettLi  pericardii  should,  of  course,  be  undertaken 
with  uil  pOT<sible  asepsis  of  skin,  hands,  and  instruments. 

Tlie  jrmtniiijcol  uned  )iiia  varitHl  fruiii  u  thick  irocur  Mrtfral  niitlliiictrOH  in  diiinielvr 
lo  the  liiipiil  ns(>irutin((  nitill)-.  Tlic  iili-al  patmulii  ia  i>i»  which  biu>  ii  bore  (nbimt  I  mm.) 
Miflicidii  lo  »l)ow  u  »i«c(iii«  lii|iiiii  to  cucapc  eajtily,  snd  yitt  not  «>  ureal  a*  t«  pcniik  (hi- 
vfitraiLCf!  of  air  llirough  tlir  pvrfonilioii.  A  troFur  uiid  cuiiiiLilu,  iwiieciully  cint?  pndii;(;  in 
n  T  niiH  slop^cick.  i*  the  bnl.  form  of  nppaniriu,  slnn>  il  pttmtita  thn  opcmlor  to  clear  ihf 
liim«<n  of  ibe  ciiiiniila  at  wit!  aod  at  the  aainc  time  lo  remove  the  fluid  by  ouctioti  throujfti 
an  iwpiniuiig  but  Ik.* 

Various  sites  for  the  paraccnteos  are  recommended,  with  four  euda 
view : 


in 


t.  To  obtain  the  Ruli), 

3.  To  at'uiii  infecting  tlic  pkniral  cavity  and  puiicliirtnK  Uic  liiiiet. 

3.  To  avoid  piinriiirint!  'he  kcArt. 

4.  Ta  avoid  iiijiirini-  ihe  internal  niMnnuiry  artery. 


'  "Si  non  pwwifl  exhaurirc  JHtiid  serum  jpcf  hydraKOfta.  licrt  ne  lercbra  slamiini  aperire, 
Intervallo  |»Uicin  u  cartiluKinc  siphoiile." 

'It  is  uileriMiiinfE  thnt  tliii  inolhod  hiu  rrccntl)-  hern  ndvocntrd  by  ,1.  H.  Bacon  (A 
Procodun>  (or  0|icninic  the  PvricHnliiiiTi.  Aiii,  J.  M.  Sc..  I'hila.  siid  N.  York.  tlH)9,  cxxx. 
6Ki)  an  n  rwull  of  u  wriw  of  PX|)eriniDii[»  upon  tlw  cmlavL-r,  Uncoii  liocs  not  niciilion  the 
work  at  ibnw  pinnccr  mrircoiii'- 

'  Or   OiaK.  S.  Bond  haa  found  u  curved  nspirutitiB  tifi-Uk-  wilh  !umr?n  about 
I  mm.  io  itinmritT  vrry  ititrful  in  tnppinff  (Iw  pfriraniiiim  when  ihr  fluid  hca  back  or  i^ 
encapAUlalol.    The  n^rille  whicli  lie  um9  hiui  u  nuliiiB  i>!  uIkimI   111  cm.  [ulluuiiii:  the  rurvi.- 
of  tlie  ht'urt  uiid  ciiulilln);  him  to  poK  amiind  Ihi-  laHf r  witlioiil  injuritiK  it.    The  «V»Mt»™ 
of  riitprina  tbrTcnlricii-  by  ii  mmiKbt  piwh  te«l»onnifh  lew  witli  iin  iiwrriirnent  of  thV* ^**™'- 
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Site*  Tor  P>rac«ntHis. — Truu»«uu  O^^J  [M'UiiLirieudtd  JrilriM.luL'iii^  ttie  ili«(IIi>  iii  the 
founli  iiitcnpnrr  jiinl  bdow  the  niiunmilla;  Dieulafoy  (1S73)  in  (be  fifth  olioiil  hx  ppnii- 
[iictjiw  from  tlie  stt^rriul  iiiarKiti.  Punctuiv  «t  ihr««  Mttv  or  al  l.hci  i>u(«r  bunl^r  u(  HLaolule 
iliilufiu  (llutiiiwii  hiu  ihi'  ilimuclvaninge  uf  lUwu.vD  Iraveraing  ttiiil  o([mi  infecting  tlic  picuni 
cnviiy,  ■•!  ihat  occasionally  th«  patient  inn.v  be  rauaed  Rrstiucciu*  ompjneina  or  even  a  fat&l 
piieiimunin. 

In  nrilrr  tnavnidcntrriniilhciiIcuraJcnvit)',  BnixcAU  (lfiA8}  uid  DelomuMUirl  iliipion 
ad\'ocit<«  piiiictiirlntc  I  lie  pericardium  as  near  as  potslhle  lo  the 
Hternul  mnrfcin  I  ii  the  fifih.  or  it  pomiibli.-  ihf  stxlh,  left  inter* 
■  pBCo.  In  order  In  rxiidvr  Ihc  piocDdiirr  morr  ccrtnin,  tlic  kttrr  InvcirtlKatoni  adt-iiNi 
nmkuig  uii  iiitisioii  lhrouf;)i  Ihe  Hkin  with  a  hi«lniir>'.  The  tieiiJle  (of  iiiediuiii  iliaiwlvr) 
i»  then  liitftMliiced  inio  tlip  sixth  inlempnci-  if  |>CBidlilc,  ami  oihcrwiiw  into  ihe  fifth  tiong 
the  edge  or  the  stentum,  piwhed  in  for  a  crntiraotre  or  ino,  and  tlipii  ihe  yiaini  <lt;«ct«d 

dowuu'unl  and  iriHurd  by  a  aIuw  run- 
tinuoiw  movi^nir'nl  until  ihc  liquid 
enientc*-  In  order  lo  enijity  the,  [leri- 
cunliul  cuvity  the  iiwdli.'  slioiild  be 
coiniedtrd  wilh  nii  Mipinilor  botlle  :iDd 
the  fluid  cnllecled  by  f-enile  lupiia- 
liuii.'  Wtufii  the  itiKtruuiriil  in  iniipft«it 
■lowly  in  the  niannir  dr-Kcrlbi'd.  the 
rt"l(  of  injuriiyi  the  he.irl  (rn-lil  >ieii- 
lfidn(  i»  iiiinimji),  for  the  bentiiig  of 
thi<  IhIIit  ncainiil  the  ))oinl  ciin  l>e  felt 
iin  soon  iis  i<  in  luiiclietl  uiid  long 
licforr  it  can  lie  penirtr.iltnl.  Kv«n 
if  tlirniinh  luck  ot  care  the 
right  veiilricli?  be  penel rated, 
harm  rnri-ly  reiultii,  Fof 
exaniple,  lltilk^  lucutions  a  raae  lit 
wiiich  lie  penetrntrd  the  right  ventricle 
ami  a  few  jel*  of  bloml  »piif1«l  (wl, 
bill  the  {.iHtient'n  cuiidition  improved! 
and  he  citn  »rvrnil  olhnr  liinllar  raxo. 
Only  one  cane  of  detiih  (from  laceration 
of  the  righi  vpntrieic)  due  lo  pnn- 
rriilcniii  ia  on  rrconl  (Wnit).  Unquca- 
lionably  wlieii  all  goes  atW  ilie  lecluiic  of  Delonne  uiid  Migiiuii  in  the  inuiit  latiBfuetury, 
idnce  Ihe  ilougcf  of  injuring  biitli  heart  ami  piirura  is  niinininl.  On  tlie  other  hand,  the 
chance  of  a  "dry  puncture"  in  grcHl.  At  the  |ikce  *elecl"l  the  i«rint  of  the  needle  niay 
|)etie(nLte  a  grval  deul  of  dcnne  fibiuus  limie  and  evvn  periosleuiii  and  tlie  luoion  may  thtia 
become  pluggcil.  Khnuld  ihe  fluid  not  apiK-ar.  thin  uiurve  of  rrtnr  niny  he  nbviaied  by 
carefully  iiiwrtinif  n  wire  ihrouxh  the  wlmle  length  of  the  iie«dlc  after  it  haM  been  piubed 
into  the  cavity  nnd  thi-n  mthdrnning  the  wirr.  Another  dilliculty  may  lir  in  the  ponitian 
of  the  heart  itnelfi  of  ocrurn^l  In  the  above-nientionol  ca*e  of  ihe  wriler'ti.  in  nhlch  the 
heart  instead  of  lying  Ijeliiuii  the  fluid  lay  directly  against  the  ehesi  wull  in  the  {loiiitlon 
described  by  Kcha|xi>ehDikoff .  When  the  nerclle  was  inirodured  by  Dr.  role,  it  eneoimiereil 
llie  hear!  at  once,  and  the  rubbing  of  the  lutter  ugniuHl  the  (Hiint  could  be  readily  tell. 
This  miglit  have  bixiu  jirophesied  from  Ibe  fact  that  the  heart  sounils  were  well  lieard  over 
Ihe  precordium.  With  the  exception  of  a  few  cubic  centimeirps  of  clear  fluid  the  puncture 
wn*  a  dry  one.  in  spite  of  Beveml  Hueeewive  iriBtrtiumi  of  tlie  needle  Ixith  al  tliia  point  and 
in  the  eo*to«iphoid  angle.  The  patii^nt's  eoniliiion  became  \Tri'  bail,  ami  he  died  before  a 
•MKind  puniciriLUv-iH  could  be  undertaken.  AiitupHy  showed  the  Iteart  lying  directly  UKaiiuit 
the  chesl  wall  with  1200  c.c.  of  fluid  alwi^-e  uiid  to  the  left.  In  this  caar,  as  in  all  Iboae  in 
which  the  heart  sounds  and  pericardial  friction  arc  veil  heard  at  the  time  of  pttracenUsiv, 


!■■[■     J^i'i  -   •-lift  tot  por*r«ilo«i>  [icirirtnlii  snil  pm- 
cflniiLuiii;i.     h:,  Uiulsii  IIIMiN»,  Irf^plimiiiji  ths  HlMmiini; 

It.  Uomero  'ISIbl,  pcrt«nliotoni>':  fC-  v.  I^iieiibefit't 
[wricanliolomy;  T:  Tr«M>»«au  ilSfl4i;  Pi.  Disulaliiy 
rl87A\  pftni4mit4vi*^    11'.  WaI,  ppntAnliinnniy,  U>^*3r. 


■  Sewall,  J.  Am,  il,  Assn..  Ch)CB|^.  1909,  advises  aspirating  the  fluid  into  Ihe  acpjnitor 
battle  by  Hucking  out  (he  air  u'iih  the  mouth  instead  of  wiUi  a  mechanical  aspirator.  Tlw 
procedure  is  simpler  and  mistakes  and  failures  uf  the  pump  are  impoMble. 
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it  would  have  been  belter  to  Itave  introduced  ttic  iiMcUcbt  the  outer  border  of  ntnlinc  But* 
ncH  in  spite  of  fiuncturiiiK  iHl-  ploutn.  atvi  to  hnvc  iMu^l  cnipyetim  In  naiT  Ihc  ptilfrni. 

Draina(i«  of  the  Pcricafi]iutii.^Pfvl.  IVarBon,  of  Turk.  |>u)ictun>9i  the  pcficanliuni. 
Willi  II  lurRR  Irccur,  Hilliiiruw*.  and  fliPii  Inirodiicr*  a  fine  rubber 
CH  '  li  c  t  p  r  inln  the  pcrirardinl  cnvily  throiiith  Ihc  tub«of*tliP  Irocnr,  The  nibbfr  calliHvr 
fullou's  tlir  curve*  of  the  pericaMium  wilhuut  ukui^vr  of  riipliiriiijt  it.  uiid  tliun  mablai  him 
In  rrnch  fixudatoi  wliirh.  si.  in  ibc  raic^  of  R.  ('.  W,  B.  ritcd  nbovr.  iint  Incnl^Kl  behind 
[be  beatl,  Ue  a,\*o  nitbdrawe  ihe  niei«l  lutie  and  1eHve«  the  rul>l)er  tube -in  pUici-  us  a 
pcniiiiiifiil  druiii  for  BCVBrmI  da>»  at  a  liiiie.  and  alulu  Ituil  in  Ihii  wuy  he  bn*  hevn  ablt 
to  cun-  :i  nunib<T  of  atubborn  ciimw  of  chmiiic  pcricardilix  wilb  4iiTtiMnn  which  had  nwisted 
all  other  methixlii  of  irvaimenl. 

The  fiict  eHMDOl  lie  lou  creatl}'  enipliasiied  that  «ui«i  with  pericardial  rffustou  arc 
usually  div|ictnlF  ciu>».  and  tbr  fluid  nhimld  lie  goltcti  out  al  all  boiardi.  Il  in  true  that 
all  the  finid  nofsl  not  If  rcmnvrd  Ifl  cfTricI  n>rrivpry,  sinre  ihf  removal  of  a  small  unioutili 
just  lU  ill  Sliiclini;'!!  eK|ieriiiifnl,  alloH^  the  circululioD  to  re-««tabliBb  it.ielf  and  uft«n  per* 
mil8  ihc  n*A  to  l»c  alworbt^l. 


Resection. ^ — Aa  has  been  seen,  parftcenlesi.'*  ppricardii,  oven  in  ra^s 
of  simple  fitTou--:  pcriciirdiliH.  miiy  be  far  from  wiliHfuctory.  In  pvinilont 
ppririinlitis  an*l  ha?mo-  ami  pneumopericardium  it  is  still  less  so.  In  such 
i-tuKU  purncciitvriU  i»  inadtHiiinu*  tuitl  ibc  pcririuxliuiti  mui*t  bi'  opened 
freely.  Radical  as  this  procedure  may  seem,  its  Hatisfactoiy  performance 
by  Romero  antftdatprt  pnrAconic.'<i^.  Romero  m»de  an  inc-isioii  in  Uie  fifth 
intercostal  space  at  the  level  of  the  coetoehondral  articulation,  introduced 
hi.i  finger  into  the  wound,  palpated  the  pericardium  with  hi.i  finger,  and 
then  seixed  it  with  forceps  und  opened  it  with  curved  scissois.  The  opera- 
tion is  best  performer!  under  light  chloroform  anesthesia.  Though  tld« 
must  be  rarcfully  udministercd  on  account  of  the  cardiac  n'eakness.  it  is  a 
si^iticnnt  fact  that  most  of  the  patients  have  stood  the  ana'sthetic  well. 

Thf  nit*-  for  free  inciwiun  hits  varied  with  different  operators.  Uosen- 
fltein  made  a  free  incision  in  the  fourth  left  interspace  close  to  the  sternum 
and  then  in»e^te^l  u  rubl>er-tube  drain.  West  operated  in  the  fifth  left 
interspace  in  the  nipple  line,  having  previously  introduced  an  aj^piratinic 
needle,  which  he  u.-^ed  a^  direcUn-  for  a  h»ng  iianiiw-bladed  sharp-pointed 
bistoury,  subsequently  enlarging  the  opening  with  a  pi-obe -pointed  bistoury. 
V.  tli.^lberg  resected  the  fourth  costal  nirlilage  and  then  opened  the  [Xfri- 
cardium.  Delomie  and  Mignon  perforin  what  is  probably  the  least  danger- 
ous and  most  satisfacloiy  oi)eration.  They  disartirulale  the  fiflh  and  sixth 
cu;*tul  cjirlihige:^  from  the  sternum  with  a  pointe<l  bislourj',  draw  them 
forward  one  by  one.  and  fracture  them  about  4  cm.  from  the  sternum. 
They  then  disitefi  down  to  the  iwricanlium,  which  they  pull  forward  with 
forceps,  and  then  slit  it  up  with  scissors  for  several  centimetres. 

Many  olwrvers,  from  .\ran  to  the  present,  supplement  the  simple 
drainage  with  irrigatiun  of  the  pericardium,  Aran  injected 
a  dilute  tincture  of  iodine  al  100°,  a  procedure  which  in  his  case  (though  not 
in  all  others)  did  not  cause  pain;  West  used  warm  I  per  cent,  carbolic 
acid;  others  used  simple  salt  sohitton.  The  importance  of  irrigation  can- 
not Itc  too  fitrely  empbusiM-d,  r'ince  the  treattnenl  should  aim  not  only  at 
recoverj'  but  also  at  reducing  the  exudate  and  the  resulting  adhesions  to 
a  minimum. 

Delomie  and  Mignon  operated  upon  all  forms  of  pericardial  effusions. 
Their  eouclusions  an:  :$umuied  up  in  the  following:     '"100  observationu 
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— 82  paracenteiria,  18  iaciraon:  82  paracentesis — mortality  65  per  cent.; 
IS  int:isions — mortality  3S  per  cent.  Lot  us  tlo  for  the  itpricanliuni  what 
wc  liavf  done  for  the  poritoneum,"' 

The  relative  ineritH  of  paliiative  therapy,  parac-enU-si-H,  ami  (nx  Incision 
arc  utU  shown  in  Wc»t'it  eaxc  of  purulent  pcricariiitls : 

A  ^-an  bfty,  agfA  16,  n-aa  olruck  in  ihe  back  by  ■  truck  nnil  knocked  down.  No  aymp- 
loiiui  for  two  iQuiilhs.  tliL-n  iiluvi.Tiii|{  luiil  i»uu  in  ihc  Icit  Me  ami  prrrnrcliiini.  I^n  miI>- 
Nded  in  a  («■*  lUjn,  TTipm  wp*k»  l»rpr  ho  went  out  for  »  ehriri.  walk;  bwauie  verj-  faint 
snd  uliiiuBt  Ml  down.  Puiii  H-izni  liiiii  in  lite  \.n1  uf  tlic  ntoniucii.  B<«ain<?  cyiuiotic,  ityt- 
priiric,  mid  nniUKulnl.  Ailmit.lrd  Sept.  T.  I'liUc  7S;  parsiiiixio,  lotiini;  ,!-',i  beat»  nl  vach 
irtspiniliuti.  Preconlial  bul^flng  tiiul  UKiemu,  Dutiir-v  from  ri;.-)it  nipple  lint.-  to  ihr«;  incbeB 
nuUiidc  left  nipple  liiiu.  Cknlioe  wiiiadK  olmucil  inuuciiblc.  Ii\-cr  |)U,<h«i  ili>«-n  and  frit  In  ' 
epi^^Mtriiim,     Slixht  (Kderna  ot  Tiwt. 

Twelve  lei-cliVB  applied  to  the  preoordjuiu  followed  by  poul* 
I  ice».     I'nllinliw  Irrutmcnt  (or  ti  wmk.     Piilac  and  K«ncnd  cjimlition  fiNthter. 

Sept.  I-I,  Puruof^ii  IPsis  perirard!! — fourth  loft  iiili'mpiiei-  Muw  iiipplt; 
no  c.e.  I  |ipr  cent.  Mflnlic  acid  at  100°  tlic-ii  inlroduccd  iliroiigU  tlie  nreilk  and  iWd  to 
wash  out  pericardial  cavity.     No  jwiit-     Patient  niucli  rclievipi]. 

Sept.  17.  I^lieiil'ii  condition  a^in  biul.  Puracentettin  fail*  to  rcmiive  fluid.  Free 
incIxioD  unilrr  rhiomform.  a»  above  dracrilml,  in  liflh  left  interapncR;  at  I«iig1 
two  i[iiartii   uf   pUB   reiiiuveil.     Imine<lialc  iiiipriit«mi-ii1.     I'nevciilfiil  rccoi-er^'. 

Ijcft  lioKpilal  Feb.  23.  and  the  (otIowinK  Scptcnilier  n-ai  perfectly  well  and  had  liren 
folluwiiii!  Iu8  iwua]  vrork  for  the  pai^t  mx  montlw  n«  well  a*  ever. 

RoHenitlein'ii  ca^e  ami  tho»e  of   Delorme  ami   Mixnon  show  itimJIar' 
results. 

West  pvea  the  followinf;  dtatistiesi  for  paracentesis: 


PhthixiB.  . 

Rheumntie  [over 

Scurvy — 

Pleuriny, ... 

Injury 

Piieuinunia 

(Icneral  df»piiy: 
Morhii"  c'tnll" 
Nephritb  ...... 

Chronic  brnnchltii. 

HeiJiajfliiial  tiuuor 

Unawdpicd 


Nuinber. 

Rfftivtry. 

Death. 
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4 
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11 
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4 
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6 
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2 

-- 

2 

2 
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■2 

2 
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In  fipite  of  the  comparative  harmlc!4Hne.-<i4  and  brilliant  re^ltA  obtained 
by  the  radicul  operation  in  purulent  pericarditis!,  it  k  not  probabli>  that 
this  procedure  CAn  be  ext*n(led  to  the  milder  e,\udatea,  rtinoe,  just  as  in 
joint,'*,  free  prolonged  drainage  in  followed  by  complete  obliteration  of  (he 
cavity.  Irrigation  of  the  cavity  through  an  aspirating  needle  or  trocar, 
tifter  tapping,  is  poiiwible  only  when  the  diameter  is  Urge  and  the  outflow 
in  a  free  one. 
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ADHERENT    PERICARDIfM 

(Atlhorwit  p'^-rifardiiiiii,— atilipsiw  pfricnn litis,  aynfchiaT  pericardii, 
ooneretio  perieaniii  cum  cordp.  chronic  lucdiastinopcricarditis.) 

Whrni'vcr  a  |icrininlial  cxmiftU',  filirinous  or  fluid,  if  aiwurbcd  aliiwly 
a  certain  uniount  of  oij^a nidation  takci^  plHtv  in  it  mid  sdlicsion:^  luriu  juhi 
OS  uftor  pl<-umy  or  [it^nlonitb.  The-  form  of  these  adhesions  varies  coiietd- 
crabl}',  from  long  thin  strand*  stn-ldiiui;  Wkv  cords  iirroi«  the  pGricar<iinl 
cavity  to  short  haiidK  of  donHo  fibrous  tisi^ue.  or  even  to  a  firm  titidiic  which 


LOS<i 


U£NSK 


•ml  itk  athm  bi-  •hon  lwi'l>  fl  doiae  B^hcmni.  il'ioni  ■  ipMiltiM  IB  Uw  Army  Unlkial  TImiHm. 
WwhlOBlcui.  Vt-  <-'■) 

kuits  tho  two  surfftoisi  l«p'thrr  and  comi>lctHy  oblitcratw  the  cavity.  All 
these  forms  may  be  present  in  different  areas  of  the  Bamf-  pcrieardium,  so 
that  the  process  neevl  not  be  ron,'*i<le!ed  a»  pci-feetly  hoitiojceueouH. 

Moreover,  not  oidy  the  adhesions  within  the  pcrifariiium  but  particu- 
larly the  extragiericardiat  adheMions  which  are  formed  MniuItaiieouHly  on 
the  outer  surface,  arc  of  clinical  importance,  since  il  'is  the  latter  which 
form  the  ti^hte^t  litief  in  tlie  harness  and  det<>rmine  the  strain  upon  the 
h«art.  As  wliowu  by  Man^r^s'  case  cit«l  below,  complete  obliter- 
ation of  t  h«!  pericardial  cavity  may  cause  no  symptoms 
as  long  us  the  extra  pericardial  adhesiona  rvmain  unimportant. 


FlO- SOT.— S»e«in""  «liinrm«  mlhiiwl  pwiimnUiini.  I  Phmoiniercvnplui  by  I>(.  r.  3.  ilanil.) 
A.  8«ii  irtlh  ln>  pooM.     It.  ^nia  •(nmaiHi  uiiil«ir  high  po*nr.    C.   Anoiliar  •[Hviiiiwi,  iihimnntc  iba 

Each  of  these  gives  rise  to  a  distinct  group  of  phyidcaJ  ugns;  and,  tiisce 
thate  may  occur  Ecporately,  it  is  important  that  they  should  be  consjd- 
vrvd  ao. 

PATHOljOaiOAl,   PHYSIOLOOY. 

The  tnechanical  efFect«  upon  the  circulation  duo  to  pericardiid  adhcuans 
iiy  I«*  twofold:  1,  the  work  of  th<>  vi^tiirick'  in  mrrvrntvil  hy  the  tug  upon 
adliciuona:  2,  tlio  tilhng  of  the  heart  may  be  hindered  by  strangulation 
of  the  vena  cava.  At  each  contraction  the  heart  munt  nut  only  drive  out 
the  blood,  but  must  pull  on  it.-<  h«me»«  of  utlhedontf.  The  additional  work 
which  it  thus  has  to  perform  depends  both  upon   the   lightnestt  of  the 
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adheuoDs  and  upon  the  weight  ur  rigidity  of  the  structures 
pulled.  Th(!  Intt«r  factor  dejwnds  upon  the  pomtion  of  ihp  adheiuonii, 
whether  it  is  the  rdw,  pliturii,  iiivdiiuUinum,  or  the  diBphraKiii  mid  liver  ilial 
ure  tuggvd  upuii.  beinf;  )n«at«at  for  mlhwionft  to  the  ribs  and  diaphragm. 
3.  The  emptjing  of  the  hpurt  nnd  the  flow  through  the  aortn  may,  tm 
rlaimed  by  Kusemaul,  be  hindered  by  the  tugging  of  the  AclhpMonjs  upon 
the  arch  of  the  aortA.  This  ran  n>iidily  l>o  .shown  vx  pen  mentally  if  nm-h 
traction  ix-  made  in  a  dog  whose  rhest  has  been  opened.  The  jtulse  may 
l)c  made  to  disapirear  abtwlulely  in  »pit«  of  the  fact  that  the  heart  rate 
rem&inx  unchanged  and  the  heart  ddatea  from  overfilling;  enough  hlood 
llowa  in  from  the  vena"  cava!  to  dilatR  ihe  heart. 


PU.R 


Fill,  2M,' — Ancvior  mnti  invurinr  p#nr«rTJial  ikIIivwdii*-  ^^«fliij-*f*iKiulfi-t  A.  Aiiltriur  wllk^ 
■lun*  nhniiinE  thr  >liimi>>  •>!  wlhw"!!'  In  tha  nbt.  B.  H«dluunal  Hlhf-nonii.  ulioirtnc  ■  iidrntvof  llw 
hnrt.  PLf.  /"..  plwifo-peiimnliil  wltiMloDt:  C.  P.,  mbio-  <oi  cluHulrov-poieaMikI,  I'.  I'.,  pliitno-pvi- 
nnllal.  J>f.  P.,  incilui«iiuci-ii*ric*FilUl  tahmiaan. 


When  this  additional  work  is  imposed  upon  a  heart  already  weak,  it 
may  miccumb  to  the  .strain,  and  donth  may  occur  with  all  the  manifcsta- 
tions  of  broken  compenMition.  The  impurtsncu  of  adherent  pcrie«rdium 
in  cau-ting  death  from  heart  disease  is  shown  by  the  fact  that  it  waa  present 
in  almost  all  the  casis  of  Sturges'  «rrie». 

Uaually,  however,  tlio  vcntriclea  gradually  recover  from  the  strain  and 
simply  uiuliTgo  a  gradual  work  hypertrophy  proportional  to  the  additional 
strain,  and  an  additional  amount  of  work  may  be  done  at  each  ify.ftolc 
sufHeicnt  to  balance  the  amount  required.  During  exercise,  emotion,  dis- 
ease, or  other  strains.  how<'v(-r.  not  only  the  work  of  the  heart  in  the  circu- 
hition  is  increased,  but  with  the  increased  systolic  output  and  i^-stoUc 
excursion  of  the  walls  ihc  lug  upon  thi>  adhe!<ions  is  incn^asci!  enormously, 
and  Ihe  heart  is  thus  readily  overtrained.  The  heavy  beating  of  the  heart 
under  emotional  excitement  is  especially  likely  to  bring  this  about. 

Moreover,  the  proceas  of  hypertrophy  is  not  a  pure  one.  With  the 
fibroais  of  the  pericardial  adhesiona  outward,  the  process  of  fibrosis  also 
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extandfl  inward  into  the  somewhat  injured  inyocnrdium,  utid  this  process 
goes  on  progrc»sivcly  witli  each  iiioin(.-[it  of  ovt'i-Htrain  until  the  myofibroBis 
cordis  is  advanced  and  the  heart  failure  compiote. 

The  site  of  the  adhusiun^  determines  not  only  the  degree  but  the  char- 
acter of  the  heart  failure.  If  the  densest  adhesions  are  over  the  left  ven- 
tricle, thi>  effect  '[n  to  inhibit  the  action  of  the  latter  alone.  Nature  performs 
the  experiment  of  Wehh,  and  Rivea  rise  to  the  clinical  picture  of  broken 
pulmonary  comjK'niatioii  with  dy.-^pnoea,  cardiac  aslbnia.  or  pulmonary 
tedema. 

If  the  chief  ndhewons  are  over  the  right  ventricle,  on  the  other  hand, 
broken  systemic  compensation  »ctB  in  with  venous  stasis,  tricuspid  insuf- 
ficiency, enlargement  of  the  liver,  and  collection  of  fluid  at  various  Bites, 
but  particularly  in  the  peritoneul  cavity  (if,  Pseudocirrhosis,  page  509). 

On  the  other  hand,  the  tufpi  of  the  adhesions  on  auricles  and  ventricles 
may  act  as  mechanical  extriuttlmuli  and  protluce  an  extrasystolic  arrhyth- 
mia, which  in  itself  hinders  the  circulation. 


KYMin'UUI<^. 

Since  ihc  actual  formation  of  the  adh««uonfl  really  represontH  thu  sub- 
ijWleiMK  of  the  acute  pericantiai  process,  it  iii  not  surprising  that  the  onset  of 
rpStilological  lesion  U  insidious,  and  indeed  may  coincide  with  the  Hub- 
ndence  rather  than  the  onset  of  symptomi<.  This  is  well  illustrated  by  cases 
of  purulent  pericarditis  like  that  reported  by  Mangos,  in  which  obliteration 
of  the  pericardial  cavity  accompanied  the  curs'C  of  the  healing  of  the  incision. 
The  patient  wai«  free  from  symptoms,  and  a  year  later  was  working  as  a 
messenger  boy.  In  most  cases  the  praccsn  continue;^  insidiously  during 
months  or  years  before  cardiac  symptoms  and  heart  failure  set  in,  during 
which  the  patient  may  be  apparently  well  or  may  suffer  only  upon  over- 
exertion, over-indulgence  in  venerc  et  potu,  or  emotJonal  excitement. 
Sooner  or  lat«r  the  pump  wean*  out  and  symptoms  become  marked. 

The  symptoms  of  adherent  pericardium  arc  mainly  thoae  of  chronic 
heart  failure — palpitation,  weakness,  etc.  Precordial  pain  localised  about 
the  apex  or  the  base  of  the  sternum  is  common  {95  per  ccnt.-70  per  cent, 
of  ciutcs).  As  stated  above,  the  other  symptoms  may  fall  into  the  category 
of  cardiac  dyspnoea  or  that  of  venous  sta.-sis  and  dropsy,  dependent  upon 
whether  the  failure  of  compensation  is  in  the  pulmonarj"  or  systemic  circu- 
lation. In  the  former  cjise  there  are  attacks  of  coughing  and  iicuUi  dyspntca, 
sometimes  with  smothering  sensations.  The  latter  often  be^ns  inaidiousty 
with  weakness,  enUrgcm«nt  of  the  liver  and  spleen,  swelling  of  the  abdomen 
{Pick's  iMJricarditic  pseudoeirrhosis  of  the  liver,  or  pcricarditic  polyse- 
rositis), null  .sivi-lliiig  of  the  feel.  These  symptoms  may  also  set  in  mon: 
acutely  as  in  the  form  of  simple  heart  failure. 

Delirium  occu-Monally  occurs  with  adherent  pericardium,  perhaps  due 
to  disturbed  cerebral  circulation.  In  one  ea»c  under  the  writer's  earo  the 
patient  was  subject  to  hallucinations  of  vision  during  the  periods  when  his 
CJirdiac  condition  wiut  bud.  These  were  probably  <iue  to  congestion  of  the 
retinal  capillaries,  so  that  he  saw  lions  and  tigers  jumping  over  one  another 
at  the  foot  of  Ills  bed,  even  though  he  realized  it  wiw  a  physiological  hallu- 
cination. 
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PHYSICAL  SIUKS. 

Corresponding  to  the  variftttons  in  iLc  utc  of  adhenons,  the  phyucftl 
Kigns  of  udhcrcnt  pcricardiuni  are  both  multifarious  and  intereetioK.  The 
pfttientB  arc  often  pnle  and  pa-sty,  the  hicaioglohin  being  low  and  the  ca- 
pillaries rathiT  empty  of  blood.  Sometimea  the  opposite  holds  true,  and 
plethoric  cyanaiia  prevails.  Inspection  of  the  veins  of  the  acck  may 
show  filling  of  the  lattvr  during  inspiration  (Kussmaul's 
dgn),  accompanied  by  inspiratory  diminution  in  the  sixe  of 
t  li  c  p  u  1  s  (■  or  even  omission  of  aome  heats  during  inspinittou  (puUus 
paradoxus,  Kussmaul)  (see  pa^e  liOG).  Th<::  sounds  over  the  heart  during 
this  period  way  become  weaker,  but  usually  still  continue. 

The  so-called  Friedreich's  aipj  (diastolic  collapse  of  the  vein),  now 
known  to  represent  merely  a  weak  poi^itive  venous  pulse  (.see  page  57), 
is  common  to  many  weak  hearts  and  has  no  diaRnoetic  or  prognostic  value. 

C.  U.  Cooper  Iins  rvoenlljr  oildetl  wliai  sm-rib  i»  lie  u  vn)uahle  tuxeHtory  ngn  of  ad- 
herent pericanliiim.  II«  iletorminrtt  how  long  thi>  |taiienl  can  holi)  the  bn?atb  in  inxpint- 
tiuii.  011(1,  G^t!  iiiinulvo  !al«r.  ihe  loiiic  [ur  hotdiU);  Uii-  brvulh  ill  ("Spiratiuii.     In  bormal 
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shown)         '— .  .       ([Mtradoxicii]  ratio);    n  tl>al  it"  cMef  value  ia  ua  coaTinnatory 

endrnct-.     The  prcwiirF  nf  n  [inntdnxirnl  mtin  may  pro'«'c  very  um4u1  id  conHroiinn,  Mid 
u  auniiol  tnliu  in  rxcltiiltng.  inedia^iliiiuiiericarditis. 

Broadbenl's  Sign. — The  chest  usually  shows  markc<l  precordial  bulging, 
eMpeeiully  in  ehililren.  Walter  Broadbent  in  IHIh't  called  attention  to  a 
''visible  rotrnction,  synch  run  uu;;  with  the  cardiac 
systole,  of  the  left  bark  in  the  region  of  the  eleventh 
and  twelfth  ribs,"  and  '■  in  le,*rt  degree  of  the  same  region  of  the 
right  back"  (Broadhent'saign).  Such  retractions  of  the  interspace* 
have  also  Ijccn  rccognijicd  in  many  casea  of  cardiac  hyjiertrophy  by  the 
Broadbents  as  well  as  by  other  observers  (Talhmtl.  J.  H.  F.  Broadbent 
has  lat^^'ly  (Heart.  Diseases,  ■lih  edition]  stated  the  lacts  more  de6nit«ly 
an<i  more  accurately  in  the  following  wonis:  "The  systolic  recession  of 
spaces  alone  is,  however,  not  a  trustworthy  indication,  as  it  may  be  due 
to  atmospheric  premure.  especially  wlicn  the  heart  ia  much  hyportrophied. 
When  the  costal  cartilages  or  lower  end  of  the  sternum 
are  dragged  in,  there  can  be  little  iloubt  as  to  the  diagnoaia.  as  this  could 
not  be  effected  by  atmospheric  pressure."  This  sign  is  often  most  marked 
in  deep  irLspiration  when  the  diaphragm  is  tense. 

Broadbent  also  states  thiit  systolic  retraction  over  the  apex  ia  ft  valuable 
«gn,  but  only  when  the  impulse  ia  forcible  on  palpation,  as  it  may  otherwise 
be  due  to  atmospheric  preraure  (over  the  right  ventricle;  cf.  page  91). 
This  is  certainly  true  in  many  cases,  but  in  the  writer's  experience  theie 
are  frequent  exceptions  to  this  rule,  and  H  is  of  value  chiefly  as  a  cor- 
roborating sign. 

Percussion.— The  area  of  cardiac  dulness  is  usually  but  by  no  means 
always  erdarged,  owing  to  the  hypertrophy  which  usually  takes  place, 
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though  fixation  nf  ihe  lung  bordors  may  rause  the  area  of  flatness  and  area 
of  dulnetw  on  the  left  to  almost  coincitie.  The  ohar«i't«ri;ilic  ft-atunMt  oii 
ptTcufwion  are:  Abs^nFi-  of  the  usual  rhange  in  the  left 
border  uf  ftatnesK  between  (Iwp  in.ipiration  find  iioe|i  f\|>iration. 
ThiB  movement  of  tho  border  of  the  lungs,  which  ie  normally  2-3  em., 
may  be  nnluced  to  Iciss  than  I  rm.  or  may  absolutely  dixappenr.  The 
position  of  the  ap«\.  as  determined  by  palpation,  auscultation, 
and  percujwon,  al»o  betronics  fixed,  and  may  not  change 
at  ikll  when  the  patient  tumtt  from  lying  on  hia  right  tsidc  to  tytag 
on  his  left.  However,  both  these 
lixfttionM  may  be  present  with 
umple  pleural  adh«ttioni<  and  no 
actual  involvenient  of  the  peri- 
cardial eavity.  This  was  well 
exemplified  in  the  ease  of  a, 
little  girl  who  had  been  a  pa- 
tient in  the  .Tohn.-<  Hopkins 
Hoi«pit»l  several  times  durinji; 
the  laat  rouple  of  years,  :iiid 
who  prewitted  signs  interpreted 
us  adherent  pericardium.  At 
autopsy-  the  perirBnlinl  cavity 
was  free  from  inllaromator>' 
processes,  but  the  plevirw  were 
everywhere  bound  down  tiphtly 
around  it.  Fradically  theeffeets 
were  nearly  the  .-wnie  u£  if  the 
pericardial  cavity  had  l»en  in- 
volved, Broadbenl's  sign  and 
pulsus  puradoxuB  being  present 
to  a  slight  degree.  Sueh  iiaaca 
are,  however,  extremely  rare,  and  difficult  t«  diagnose  when  they  occur. 

Palpation.  —  Sir  William  Broadbent  has  called  attention  to  the  im- 
portiiiici-  of  an  exaggeration  of  the  diA^tolic  shock  or  rehoviml 
(accompanying  the  second  sound)  over  the  greater  part  of  the  pericardium 
aa  characteristic  of  adherent  pericardium.  This  is  certainly  a  useful  aid 
e»iTCcialIy  in  corroboration  of  other  signic.  but,  unlcj*."  the  distinctness  of 
the  shock  is  far  grcat-er  than  would  be  warranted  by  the  loudness  of  the 
sound  at  the  base,  it  ii"  of  little  value.  Nevcrlhek-.^,  the  writer  reealU  a 
case  in  which  the  diagnosis  of  adherent  pericardium  (accompanying  a  well- 
defmcd  aneurism)  wa«  based  upon  this  sign  alone  and  was  verified  at 
autopsy.  Professor  Thayer  has  found  that  there  is  often  tn  addition  a 
protodiftslolic  shock  aeconi ponying  the  third  heart  sound,  which  may  be 
the  most  intense  shock  in  the  whole  cardiac  cycle.  Apparently  this  ia 
distinctive  of  adherent  jM^rieardium. 

Tbrilla,  wpccially  presyirtolic  in  time,  arc  occasionally  fell,  probably 
owing  to  tugs  upon  strands  of  adhesions,  but  these  alone  are  not  typical. 

Auscultation. — Since  pericarditis  is  frequently  (34  per  cent,  of  Seara's 
cMeii)  ueeompanied  by  various  forms  of  valvular  disease,  the  presence  of 
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all  varieties  of  valvular  murmurii,  especially  of  mitral  origin,  is  not  sur- 
prii«ing.  A  pivsyMtolic  rumble,  probably  due  to  the  stretching  of  strandH 
of  adhc^iona  by  the  contraction  of  the  auricle,  ia  occa.tionally  hi>arxl  in 
CMCtt  of  adherent  (MTicardium  in  which  aortii-,  nutrnl,  and  tricuspid  valves 
are  normal.  Sewiill  alao  reports  several  cases  with  reduplication  of  tbc 
first  sound,  which  wa.s  tthown  at  aulopxy  to  Ixr  due  to  old  peripheral  adhe- 
i^onx.  Professor  Thayer  finds  the  third  heart  sound  and  the  corresponding 
protodiastolic  »hock  and  wave  verj-  distinct  in  ndhcrt^nt  pericardium. 
This  may  be  due  to  the  fact  that  they  are  more  easily  transmitted  to  ihc 
chest  wall,  or  perhapi^  l>eoause  the  fdling  of  tht^  heart  cuum;^  cudden  »trctcb- 
ing  of  the  adhesions. 
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Via.  2flU-  —lannniory  ajuJ  *'x[}irBt«iry  Urtipijutic  '^^  I44U  (Ui«c*t'*  puU*  lUid  the  piiUu*  pAmloxiw) 
ill  adbvrfQt  poniardjURi,  vbowina  t.hf  pcinitiuii  a1  thv  tulhwiunn  whidti  hrinft  Uir  nimiitKin  almuT,  I'JfjV., 
Joaulkt  pulH'^  CASOT,.  (Mntld  puin ;  UKSI'.,  mpinlloD  dJowiidtrokcn  rppmrnt  implintlnn:  iipMrakB 
nviwsnl  odriration).  In  «uh  m»h  Itioiel'i  ■>]iBiiuinciioD  (knurtur  riM(u-i>tTK»nli>l  BdhoHCMU^  Uh 
cvmilmnfif  nr*  w  •hiiwn  m  ths  iljiucnun  (uptH^  r*«piriitur>'  Im'iiifl.  v*buii*  piilM^  c^rntul  puW);  tboi* 
■nil-  piihiv  pimil»i<»  mtrr-piJiiil  lo  llir  nmiliti"n«  ihiiwii  h>-  vwioum  pul»».  rsRilitl  j>n\it\  ■nil  lower 
ta>[itnUi[y  iraciiic 


Ricss*  Gastric  Sounds. — .\  \'cry  iutere^sting  ntgn  was  described  by  Ricss 
in  1879,  and,  .lince  it  has  been  verified  by  so  excellent  an  observer  as  Fran- 
?ois-Kranck.  merits  attention.  On  listening  over  the  stomach  in  some 
VHiKx  of  adherent  pericardium,  obeer^-ers  have  been  able  to  hear  the  heart 
sounds  loud  and  metallic  in  quality.  The.te  sounds  arc  not  much  influenced 
by  changes  of  position,  by  respiration,  nor  by  inflation  or  BlUng  of  the 
stomach.  They  are  probably  due  to  adheMomi  to  the  diaphragm  only,  and 
henct',  as  originally  stated  by  lUeiw.  arc  not  present  in  all  cases  of  adherent 
pericardium. 

Variations  in  the  Pulse. — The  pulse  in  adherent  pericardium  is  usually 
small  and  rapid,  generally  regular,  but  often  showing  an  exlrasyatolic 
irnegiilarity  which  is  probably  due  to  tugs  upon  liw?  st.rnnii.-*  of  iidhe.tionM. 

Tlic  iitrikiniK  and  characteristic  feature  is  the  marked  diminution  of 
the  pulse-wave  during  inspirullon,  amounting  sometinkei  lo  the  drojiping 
of  a  beat  during  that  phase.  This  was  fintt  noticed  by  Oriesinger  in  IS54 
in  a  case  in  which  autopwj-  showed  strands  of  adhesions  about  the  arch  of 
tlie  aorta,  causing  kinks  and  stenosis  in  lis  lumen  when  pulled  upon  by  the 
descent  of  the  diajihragin.     The  vena  cavffi  were  also  caught  in  denae 
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adhesions  which  «tniiiftiilat#<!  them  in  similar  mnniwr  during  inspiration. 
Bolli  inflow  anil  outflow  of  blooil  were  th<'r('fore  hindered  in  lhi»t  |)hi»«c. 
hence  the  diiniiiution  of  the  pulae.  The  same  condition  w«s  studied  by 
Hoppe  and  later  by  Kuasmaul  (l)S73),  since  whose  report  it  is  known  aA 
the  pulsus  p  a  r  n  d  o  X  u  ii .  It  U  not  entiivly  pathognomonic  of  adhe- 
rent i>pricardiuni  or  even  of  perifftrdilia  in  general,  occurring  with  open 
ductiif  [irtcrioKn-*  Boialli  ( Francois- Franck,  see  page  150)  and  in  many 
normal  or  neurasthenic  individuals  (Reichmann),  though  in  these  the  <iinii- 
nution  does  not  amount  to  complete  dropping  of  beats  during  inspiration. 


ADHES 


Flo-  1t9t- — A-  Riulti)iiriii>lt  "f  n  CAJ>*  <i1  Hdla'rfril  ptncard^iim. 
■  (HittuHi  of  l)w  ilinpliruni  |iull*>l  upusnl  It  Itjn  iKllHBiuD*  tADilKS). 


■  f  Prof.  C.  M.  Coopw.j 
.lulmnl  lo  (h(  tick)  wui 


Tlip  ■icciirrT'iiw  of  exnclly  ilic  uppmiU'  couttillun  ii(  tlip  pulw!.  namely  dimiiiutioti 
of  (hL>  wavp  still  iiiipuUf  ituritiK  rxpiration,  hat  l>cvn  (IrncrilKKl  hy  Ri^jtel  in  caam 
in  which  aiitopMy  Hhownl  pleLirapnnotnlinl  aiihwiiiiiui  iiimii  the  uiilvriur  surfuni  o(  tlip 
heart  RirKcl  Iwhevvn  lliul  thi>  rvluxatiuii  of  the  lung  duriiii;  exjiimlioo  pull*  th«  heart 
ilpwurvl  uiiiJ  pnxlut'O!!  u  full  of  presiure  frtini  diiipliLcrtnent  of  the  liit.icr. 

Ituwnhnch  hiw  h«-ii  ahli?  lo  nhow  rxprriinciitnlly  l.hnt  wlirn  the  hrarl  wu«  ilioplaeed 
liy  an  tiif)ut«(t  rubber  biilli  the  vennr  cavh-  beeanie  kJiiked  uiiil  rhe  i'uIh!  IweuRie  uiinllc^r 
uiid  hluod-prcBurv  fell.  When  tlui  dinpltteciticnt  occun  during  inapiration  (mm  downw»r<J 
(racijon.  a  piilflii*  pnnuldMDi  mulia;  whnn  ii  occura  diirinn;  expiralioD,  RieKcl's  phenom- 

«IIOIl  UCCUIH. 

Apart  from  these  respiratory  variations  the  blood -preeau  re  shows  no 
Apecial  featui-es,  lieing  usually  low  in  unco nipliea ted  caiws;  but  it  is  fre- 
quently normal  frum  compensatory  viuweonstrictioD  and  iaereaaed  cardiac 
effort,  and  occasionally  high  in  the  nephritic  and  unemic  caacs. 

X-ray  Examination.  —  The  demonstration  of  pericardial  adhesiona 
by  means  of  the  lU.ntgca  rays  was  first  made  by  Moritz  Benedikt  in  ISfl7. 
Some  question  wits  ilirown  upon  hi«  methotU  by  the  criticism  of  F.  Moritz 
(15)00).  showing  that  normal  shadows  along  the  edge  of  the  cardiac  and 
liver  shadows  may  simulate  adhetuons.  These  objectiona  tix-re  obviated 
by  Stucrtx.  who  reported  five  cases  in  which  the  pmsenoe  of  adhesions  was 
demonstrated  not  only  by  suspicious  shadows  through  the  lungs  and  along 
the  edge  of  the  i>erir«rdiuni,  but  aW  by  the  fact  that  the  margin  of  the 
pericardium  at  these  points  was  pulled  downward  or  outward  when  the 
stnicturest  wct«  rt-ndered  tense  in  inspiration.    Some  ar«sa  were  aUo  shown 
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lo  be  quito  fixed  during  ret-piratioii.  SlucrliV  obwrvalions  hnvc  been 
ronfiraied  by  I^hmann  and  Sohmoll  and  by  Dr.  C.  M,  Cooper,  to  whom 
the  wrilcr  is  iniit-bUnl  for  tlie  X-ray  .-thuwii  in  Fig.  291. 

The  epccial  value  of  the  X-ray  esammatioti  lien  iu  tlie  fact  that  it 
rev(>aLt  the  invdiiuttinul  and  diuplirugmntic  iidhesion.s  with  acouracy,  nnil, 
by  demonstrating  the  point«  at  which  the  fixation  and  lenition  are  grcate«t, 
points  out  I  he  path  for  (ipcrnlive  int<'rfoivnrp. 

Abdomen.  —The  abdomen  is  ofti^n  negative,  but  enlargement  of  the 
liver  an<l  apleen  and  awitea  are  frequent,  as  has  been  shown  by  Weiss  in 
1876. 

Caac  or  Adhskkmt  Pbhicardii'm. 

Thc!  (nllowinfc  very  ty])ical  cwh>  vv  under  the  wriicr'c  care  in  (he  City  and  County 
Bospilal  of  Sail  Fmrivixeu,  (An  the  orii-imil  liisMry  was  1o«t,  Ibnip  notcw  are  taken  from 
the  Hnieln  of  I.4thm.iiin  and  ^chmnll.  wlio  h»vr  jiteviouhly  piiblishrd  the  cimr.) 

1..  A,,  rnxine^r,  -'3  j'eni*  old,  enierod  tlie  hospilal  romplniiiinjt  of  liradafhe,  nawiM, 
iukI  »bortiieta  nt  breuf  li.  He  liiuj  liad  rhetuDiiliBiii  nix  jcuni  birfurv  aitniiwion.  uiiil  then  had 
pain  owr  tlie  lienn.  Stnre  llieii  hr  hiul  hnd  two  alliirki:.  UuHiig  Ihc  ]Kut  (cw  ynini  he 
haa  been  aubjeot  tu  periuds  uf  hejiit  (uiiure  uilli  dt4Fii)ii<».  iJunnc  which  he  i»  fm|iienlly 
deprcHiei!  luid  somcttinc*  even  iniuiiaeiiJ, 

The  |>atienl'*  1i)«,  van.  and  exireniiiiee  ant  deeply  cyanoiic.  The  pul«e  i*  irrecutor, 
wit})  iiiutiL'ruuA  extniBVstoItv,  niiuiy  of  (hi'Ui  iiiellerluul.  The  apex  impulse  (ii>'Htolic  pn>- 
truiioni  is  vinihlr  in  the  Mixth  inlerapnee  ;)  riu-  oui«i<le  the  mammillniy  line,  lieyoiid  which 
tliere  iH  »  weJ-murke'l  iiystulie  ivtriieiiuii  uf  the  irilenipiiceB  in  (runt  nnil  hnek.  There  H 
dIki  lyittalie  n^tmclion  of  (hr  titm  nnd  eosln)  margin  (HmEidhenl'i  nigti).  'Hie  apex  i> 
fixeil  uiirl  'lne»  not  move  wiih  cliunue  uf  potiition.  but  the  area  of  flalncM  ch.-iiinw  diirinf 
rrflpirutioii  (inovenieul  of  (he  liiiift  bonier).  There  i«  n*Il-inorked  pulsation  over  the  rtglil 
ventricle.  Dulnew  exiemlfi  alwive  lo  llie  tliint  rib  uiid  S  cm,  to  ihe  rijihl  of  tlie  riitht  psm- 
•leniul  line.  A  loud  pnayiKolic  runibln  nwi  a  IoikI  nyntoUc  nitimiiir  ure  beard  uver  the  apex. 
The  irrond  pulmonic  ia  markedly  accenlualed.  Both  muDdn  aiv  heard  with  the  «:xlra- 
(iy8iole». 

1'lie  lunsK  are  clear  except  for  dulncea  anil  brvnchoveweuhu'  breathing  at  the  left 
liAMe  lieliinil. 

The  liver  is  greatly  eoUirKed  and  readily  piil))iiblc,  but  there  ii  no  piikalioii.    There 

i*  »omi-  (rrirma  of  the  feet. 

Clinical  dia^niMi"  Lcft-sideii  pleurisy,  adiwiou  o(  the  pericardiuTn  with  the  pos- 
terior Kurfuce  of  the  licarl.  mfdiujitinutn.  and  ilin|>hniKm.  tnilnil  ilencuLi  and  ituuCReiene)'. 

I'lxnminnlion  with  the  fliioroM^^ie  showed  the  heart  to  be  diluted  to  right  aoil  left. 
Tliere  wiu  a  marked  angular  prulrusitin  uloii^  (tic  ritihl  border  uf  ihe  cardine  Khadaw. 
In  thin  tepoii  the  outlincsi  of  the  Mhadow  nrc  lc>«  sharply  definni  than  iiaual.  RieixiniE  into 
the  liver  anil  vertebral  (.liadonn,  Tlie  dlupliracm  in  e'lually  high  on  left  nnd  right,  moving 
IcHi  ou  the  tulter. 

The  pntirnt's  eondition  did  not  improve  tinder  reel  an<l  diKitnlis.  Ho  often  luwl  in- 
tcnxe  [ireeordial  puinn.  On  one  ooruj'iott  he  wiu  nubjpct  to  definite  hull  tie  i  nations,  iiiia)Cit>* 
inK  that  lie  saw  lion*,  ti|ter«,  nnd  other  briahtly  colorrd  wild  animal*  uprinKing  to  and  fro 
iipcn  ihe  liixir  of  the  watii  and  over  liis  beil.  llioiijili  he  wa«  ul  the  lime  otherwise  raltonal. 
and  even  reuliwHj  thai  it  "u*  on  hn II uci nation.  He  wnn  plnccil  in  a  nolilary  cell  for  twenty- 
four  hours  at  bin  own  mqiicxt.  for  fear  of  iloing  iiertonHl  violence  <o  the  penwiM  nlwut  him. 

Hi»  cnniiiiion  liecamc  so  mucli  won>e  thai  cunliolynin  wiw  decided  upon  a*  •  last 
reaort  and  iviis  perfomieit  by  Professor  Slillmnn.  The  rilj*  were  nseeted  over  the  pee- 
eoniiiim  .inil  the  pericardium  opennl  in  exploration.  The  henri  was  everywheiw  W»er»d 
with  adhentons,  which  o%'er  Ihe  anterior  surfuer.-  of  the  heart  euiwiHlvil  of  strands  ahoat  an 
inch  long.  There  was  no  fibrinous  exudate  and  no  fluid.  The  patient  look  the  ether  badly 
and  borjune  extremely  cyanotic.  The  shock  of  the  operation  did  him  evident  barm,  for 
during  his  emiireaoioum  after  that  he  fell  even  worse  ihan  before.  TIte  wound  itaelf  caused 
him  no  irouMe  and  healed  [icr  primum.  The  patient  left  the  bupital  tluec  weeks  after 
the  opemlion,  In  apite  of  advice. 
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PericardllEc  Pseudoclrrhosis  of  ihc  Lher  (Pick),  and  Pol>'!M>rositjs  from 
Adherent  Pericardium  (Cabot). — Hutiiial  in  IS'Jo  described  a  form  of 
liver  firrliofij'  nf  cardiB*'  origin  (rirrhotte  (ritrdia<)ue).  Frieil«l  Pivk  (1S96) 
in  Pribram's  ditiic  called  attention  to  a  very  intrreHtinf;  clinieal  condition 
which  i."  not  infrpcim^ntly  em'(>unlere<l,  bill  whose  nftlure  is  often  over- 
loo)ced.  This  is  seen  in  eertain  eases  whirli  run  tho  foursc  of  a  jiriniary 
hepatic  cirrhoMs,  Iw^nnin^  with  iwei- 
te».  rnlurgement  of  the  liver,  flight 
JAiindiee.  general  weakness  and 
d,vsi>iKt'ii,  but  devoid  of  iiiiy  .six-ciid 
cardia<?  featurew.  Oceauionally  there 
vn-n-  nUo  enlargi-menl  o(  the  .snix-r- 
ficial  veins  of  the  abdomen  and  (edema 
of  the  feet.  The  firiil  and  seeoiiil 
rivfcn  were  eonsiderod  tlinieally  to  be 
primarj-  firrhosis  of  the  hver,  and  the 
discovery  of  udhi'rent  pericardium  iit 
autopsy  came  a*  a  surjirise.  In  his 
thin!  <i\»  jwlhereiil  perieanliuiu  wii.>< 
carefully  sought  for  and  found,  and 
the  diiifcnonis  was  eornvtty  mitdc. 
Death  occurred  in  two  to  four  yeai-s 
after  onitet  of  symptoms.  The  peri- 
cardia in  tliem-  case*  were  found  to 
be  enmplftely  or  Almost  eompletely  ivdhcmit.  the  rest  of  the  heari  [lormnl. 
The  livers  «liowed  both  interlobular  nrrhoHis  and  chronic  perihepatitis 
(iced  liver,  Curtichmanii),  the  peritoneum  wa."  thickened,  ami  chronic 
perisplenitis  was  present.  An  example  of  this  condition  is  found  in  the 
case  of  J.  M.  ('.cited  on  pajce  272,  in  whom  the  pre.tence  of  adherent  pericar- 
dium vitta  QOl  suspected  during  life, 

In  1698  It,  C,  Cabol  iloMcribeil  u  etinilar  cum-.  I''1p»c1i  mid  S(!liuHbnr¥:er  floi)  ilw  coi^ 
itition  nal  mfrctjui-m  in  cbildrrn.  prtwnntiRf  the  >iii)irrlirial  nmnife'liilioi^  nf  :i  plimiirT 
cirrhMiin  wiihoiil  ihc  [ircwnco  of  alcohol  anil  fypliillB  u»  dioli^iral  fftctom,  On  cuteful 
exaniiiinlioti  ihe  pn-wurc  of  tullii-rciil  pericnnlium  in  remlily  lipii-i'lMl  by  it*  iwunl  Mgnt. 

Floirh  iirid  Sdias»bnr]irr  wtrc  nliln  to  rc|>ro<liir(i  ihu  rnnititinn  c^  peri  mom  ally  in  doet. 
They  [jrwiuceii  iiericuniltiB  hy  iiijcrtioiiM  of  liiicKiiv  of  ioiliiie  iiilo  tlie  pericnrdiiJ  cuvity 
•iid  nllownt  tlie  iituinid>  In  rvcovpt.  diirin);  wliich  pcrioii  adhrfriit  prricnRlium  ncriKfril. 
Aftrr  H  few  inniiTh»  HM-iit«  nnd  nilcnui  m'I  id  nnd  (\>f  nnininU  diol,  Their  tviiillH  ha\* 
lieen  mtifiniied  Ity  U.  Him.  who  lias  alHu  prodtioHj  c>'siiobui  uihI  cirrliciua  of  tin.-  livvr  l>y 
suturing  thv  iafcriur  vvon  cn^'u  to  ihc  djaphm^t. 

AiioUirr  point  in  iheiiiffprciillal  dlnipinuA  from  I.ruc  primnty  cirihoslfi  In  rhe/act  thai 
Ihe  i-cins  ul  the  urnis  u[id  tircfc,  an>  iMUuJIy  eidari.-«d  to  aliautt  itie  sanic  exirril  lu  (hotr  of 
the  porial  ii)-»t«ia,  nhowiug  ttuit  tlic  niaab  ■■  not  contincd  to  ibc  Utter.  There  u  no 
caput  medUMB. 


FlO-Mi— On*  h(  iwrininlilir  p-riiiltidr- 
rliwin.     <Afl«Csh>i<.  Butt.  AT.  and. s,  J,.  IKM. 


TREATMEXT. 

The  treatment  of  adherent  iierieardium  may  l>e  both  palliative  and 
operative.  Tlic  palliative  treatment  is  simply  the  general  treatment  for 
cardiac  weakuei^:  rest,  diet,  and  cardiac  stimulants,  strychnine  and  digi- 
talis, during  the  on.wl  and  acute  stagea;  careful  grnduHird  exercises  and 
iraininij  during  the  period  of  relative  freedom  from  symptoma 
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It  is  Lmpoetrtiblc  to  I'omove  the  condition,  und  thv  Uicrupy  muHt  bo 
simply  HO  directed  that  that  which  cannot  bo  cured  may  best  be  (>ndui«d. 

Anacmi.n  nhould  bp  treated  with  iron,  <'S|i«jtnin'  to  iiifwtion  avoided, 
and  jiCPiieral  hygienic  conditions  maintained.  For  reasons  nienlioned  above, 
Ihow  powiiatioii.t  should  b<>  carried  out  even  mon-  cwrcfully  thiiii  for  simple 
valvular  disease. 

Surreal  Treatment  (Cardlolysis).  —  In  l!tn2  BmuiT.  of  Heidelberg, 
introduced  a  simple  method  of  treatment  which  promises  to  revolutionise 
iht  therapy  of  adherent  pericanliiim.  Hniiicr  priip();<ed  ''to  relieve 
the  heart  functionally  by  breakinf;  the  stronR  bony 
ring  of  ribs,  not  by  a  wvere  operation  nnth  the  hrenking  up  of  exten- 
sive adhesions  but  only  by  substituting  <i  soft  covering  for  the  natural  bony 

oovuring  of  the  heart On  account  of  the  tremendoutt  .-ttrain  upon 

the  heart,  due  to  tniction  on  the  cliest  wall,  we  foresaw  a  danger  in  opera- 
tion under  narcoaa The  operation  was  tried  upon  a  patient  with 

adherent  periciirdiuin,  broken  compensation,  ascites,  and  a'dcma.  Seg- 
nii-ntH  of  the  thii-d,  fourth,  and  fifth  ribs  7  to  S)  cm.  in  len^lh  were  renecteil 
under  light  narcosis,  the  periosteum  being  carefully  removed.  The  patient 
made  an  uninterrupted  recoi-ery.  Hin  pulse  aoon  became  stron}!;er  ami 
more  regular,  the  ascik*«  and  (cdenui  lUsappeared,  and  ho  wtw  able  to  do 
heavy    work  without  symptoms.     The  pulse  still  remained  irregular." 

Brauer  reported  two  other  caseM  with  equally  goo<l  rcsulti<,  and  thv^M^ 
have  been  confirmed  by  Beck,  Uml>er,  Meyer,  Westfeld.  Wenckebach, 
and  otherx.  Rraucr  particularly  states  that  he  doca  not  attempt  to  break 
up  the  adhewons,  as  Delorme  and  Carl  Heck  have  proposed,  since  he  believes 
that  this  operation  i.*  too  sevcar  and  that  the  adhesions  wouUI  form  again 
too  rapidly,  although  he  states  that,  in  individual  cases,  this  might  b© 
done  besides  his  o|H<i'ution. 

Afl  regards  the  imljcations  for  cardiolysis,  it  would  appear  that.  «ini» 
the  adherent  ]>erirnrdium  cannot  olherwi.se  Ix-  relieved. 'thU  operation  t« 
worthy  of  trial  whenever  symptoms  of  cardiac  wcaknes-s  occur  and  reeiir 
in  a  patient  with  well-marked  adhesions  to  the  chest  wall  (tugging  in  of 
the  lower  ribs,  fixation  of  the  left  bonier  of  Hatness  on  inspiration,  immo- 
bility of  the  apex)  and  recur  in  spite  of  general  cardiac  hygiene.  It  i«  not 
necciwary  to  wait  for  the  complete  canliae  break-down  to  prophesy  that 
this  must  sooner  or  later  occur  in  aueh  a  case,  and  to  see  thiit  the  sooner 
the  work  of  the  heart  is  relieved  the  longer  will  be  the  life  of  the  patient. 
Moreover,  it  is  evident  that  if  the  oiK-ration  is  performed  between  atlacktt 
of  cariiiac  overstrain,  the  patient  la  in  better  condition  to  wilh«tKn<l  the 
shock  of  the  operation  and  the  danger  of  the  latter  is  diminished.  If  the 
cardiolysis  is  not  performed  until  the  patient's  heart  has  almost  completely 
given  way.  im  in  the  case  of  the  patient  with  the  visual  hallucination* 
referred  to  above,  be  can  scarcely  fail  to  suffer  frotu  the  shock  of  the  opera- 
tion; but  even  in  such  cases  Brauer's  results  have  lieen  striking,  and,  since 
there  is  no  other  mocle  of  n-lief,  ojx-ration  is  warranted. 

It  must  be  confessed  that  in  such  cases  the  manner  in  which  the  knic^ 
the^a  is  administered  determines  a  large  part  of  the  shock  from  the  opera- 
tion, and  may  prove  a  decisive  factor  in  the  outeome.  The  wlection  of  the 
anieiitheti.tt  ronstitutea  no  small  part  in  the  management  of  the  raee. 
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Thp  question  also  arises  whether  operation  should  be  adviaed  in  chil- 
'  dren  or  adolescents  wlio»c  i»crirardi»  arc  udlit-ronl  to  the  chest  wiill,  but  in 
whom,  owing  to  the  flexibility  of  the  tatter,  the  symptoniB  do  not  aa  yel 
doniand  0[K^r«liv(!  interference.  In  thU  regard  each  case  must  of  course 
be  decided  upon  its  own  merits,  but  it  is  evident  thai  as  age  advancen  tho 
njnidity  of  the  rib^  is  bound  to  increase  and  the  strain  upon  the  heart  pm- 
portioniitely.  If  the  ease  rcmidn»  relatively  free  from  symptoms  as  age 
advauceH,  it  should  be  left  alone;  but  if  the  profii'esa  of  the  seoonti  or  third 
liccadc  brings  with  it  increasinfc  cardiac  symptoms  or  the  Kigus  of  iKricardi- 
tic  pspudocirrhoais,  the  question  of  early  cardiotysis  should  be  seriously 
conni<lered.  Since  there  Is  no  hope  that  children  will  "outgrnw"  an  udlii?- 
rcnt  pericardium,  it  sliould  be  relieved  as  much  as  possible  tH?fore  the  strain 
has  ruined  the  heart  muscle.  When  valvular  lesions  are  presi-iit,  i-jiiwcially 
mitral  stcnuais,  the  dan^-r  from  o{)cnilion  i.f  of  course  greater,  but  in  tlu> 
hands  of  a  skilful  surfteon  this  is  much  less  than  mi^ht  be  expected  and  is 
probably  \v!f»  than  that  in  jwricardiotomy  for  purulent  [x-ncarditis. 
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XIII. 
WOUNDS  OF  THE  HEART  AND  CARDIAC  TRAUMA. 

Hippocrates  and  Celsua,  Paul  of  .Egina,  Roland,  Lanfranc,  and  other 
writers  of  antiquity  taught  that  wounds  of  the  heart  were  followed  immedi- 
ately by  death;  but  Ambroise  Par6  (1552)  saw  a  gentleman  of  Turin  "who, 
although  wounded  in  the  heart  during  a  duel,  was  able  to  pursue  his  antag- 
onist 700  feet  before  he  dropped  to  the  ground  and  died.'*  Muler  (1641) 
treated  a  soldier  who  lived  for  fifteen  days  after  sustaining  a  wound  of  the 
heart, — an  observation  so  unheard  of  at  the  time  that  he  had  the  autopsy 
protocols  signed  by  the  commander  of  the  garrison!  Aprilis  (1680)  de- 
scribes a  wound  of  the  right  auricle,  after  receiving  which  the  man  had  lived  • 
for  five  days,  | 

The  results  of  modem  times  were  summed  up  by  G.  Fischer  in  18^7 

(351  cases)   and  Loison  (1899)  |(277  cases).     Fischer  found  the  wounds 

occurring  with  the  following  frequency:  .'.   t 

•  Death  iiithiD  ■  (av  \ 

j  mioutes-  KecovBry. 

Right  ventricie 107—21 .9  per  cent.             6 

Left  ventricle 95 — 25.  percent.             6 

Both  ventricles *: 24—34.  per  cent.             2 

Right  auricle 28 — 25 .  per  cent.                             'i 

Left  auricle 13 — 38.  per  cent. 

Apex 12  4, 

Base 1  i            i 

Septum  ventriculorum 6  1 

Whole  heart 15—62 .  per  cent.               I 

Left  heart 5 

Right  heart 3  .     11 

Coronary  artery 1  1 

Pulmonary  art«ry 1 

Not  specified 40  17 

351  50  (11.2%) 

In  452  cases  there  were  50  (12  per  cent.)  of  spontaneous  recovery. 

EXPERIMENTAL   SURGERY. 

Elsberg  in  1899  made  a  very  careful  study  of  wounds  experimentally 
produced  in  the  rabbit's  heart.  He  found  that  those  produced  during 
systole,  when  the  heart  fibres  are  shortened,  become  enlarged  during  dias- 
tole and  hence  bleed  more  than  wounds  of  corresponding  size  produced 
during  the  latter  phase.  Wounds  that  completely  penetrate  the  heart  wall 
bleed  more  than  those  which  do  so  partially.  Those  which  enter  perpen- 
dicularly bleed  more  than  those  which  penetrate  obliquely,  for  in  the  latter 
case  the  walls  form  a  valve-like  approximation  during  systole.  Indeed 
Prof.  Barker  and  the  writer  have  produced  oblique  wounds  penetrating  the 
entire  wall  of  the  dog's  ventricle,  which  scarcely  bled  at  all. 
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KVUPTOMS. 

Tlio  syinptomH  ncconipnnym);;  h  ^'oiind  in  the  thorax  which  tnigp^-st  a 
wouiitl  of  the  hrsrt  (iiUrupericiiriluil  prt-K^un-)  nro  thoM^  uf  iiiigiuii  pec- 
turis^paiii  down  the  left  arm,  a  feeling  of  precordial  oppreasion  and 
pivcordial  piiin.  csjK-ciaHy  marked  on  oxpirntion.  Pressure  upon  tht-  prr- 
cordium  increanes  thi'ac  paina.  There  ia  lihoitneas  of  breath.  Occaaonally 
there  are  nbdominnl  ptun  mid  spti^ni  uf  the  ubdoiniiinl  iiiii.t('l<-n  (lichn).  .\a 
Fischpr  pointed  out,  pain  is  also  felt  about  the  external  wound,  hut  as  a 
rule  not  ill  llir  heart  it»elf.  Kven  probing  of  ilu-  heart  nuuud, 
while  it  may  Rive  riae  to  weakness  and  ayneope.  ia  not 
BiTompanied  by  piiii).  Thu:",  oni-  patii-iil  whow  lift  vcntriclr  had 
hci-n  wounded  thought  that  the  knift-  had  only  gone  through  his  clothes, 
llluod  irt  often  found  spiirtiug  from  the  wouml  with  a  well-ih-nned  ]iul)fn> 
tinn.  Sometimes  it  in  foamy  and  mixed  with  air.  indicating  thiil  tlir  lung 
ha.-<  Ix'cn  penetrated. 

I'lnsiCAL  SIQNB. 

The  area  "f  c»rili«c  diilne.'w  h  ineicasod  or  i.t  rephm-d  by  tympany 
(pneumo-hsmoperieardium) .  The  h<->art  sounds  are  replaced  by  loud 
churning  or  water-wheel  mtirmurx.  Thi- blowing  murmur  caused 
Viv  the  jet  of  blood  paming  out  of  the  heart  may  also  be  difltinguiahed. 

The  pvd.-w  bei-omes  small,  weak,  rapid,  and  finally  i«i[)crr<-plible. 

Whenever  time  warrant:*,  an  X-ray  examination  shoidil  be  done  at 
oncv,  and  the  bullet  or  foreign  body  located.  Thiti  may  someiiiiH-»  be  vciy 
(■xactly  done  by  moans  of  i4U*rcosropie  pictures  and  greatly  Mimpltfiee  the 
operation. 

TBEATMEST. 

Operative  interference  in  the  treatment  of  wounds  of  the  heart  was  first 
proposed  by  Ro*;,  who  confined  himself  to  oiH'uing  the  pericardium  and 
removing  the  blood  that  compresiwd  the  auricles.  This  procedure  wa-i  often 
of  benefit  and  even  effected  cure  in  cases  where  bleeding  ceased  spontane- 
ously, but  when  the  henrt  continued  tu  bleed  it  was  of  no  avail. 

Up  to  this  time  it  had  been  thought,  in  spite  of  the  experiments  of 
physiologiatti,  that  .^utuiv  of  the  heart  wall  it^ielf  would  he  accompanied  by 
in-itunt  death.  Hut  in  !M)-t  Salomon!  and  Del  Vecchio  demiin.sM-at<-d  llisl 
wounds  in  the  heart  of  the  <iog  could  be  sueci'.'wfully  treated  in  this  manner; 
and  in  ISBtt  Cappelen,  Farina,  and  Itehn  f^utuie<l  the  heart  wall  in  man. 
The  pa.-^ing  of  the  suture.^  had  no  ill  effects.  Capitelen':*  and  Farina's 
patients  died  a  few  days  later  from  sccondarj'  causes,  but  Kehn's  patient, 
who  had  rec-eived  a  stab  wound  in  the  right  ventricle,  optrraled  on  f<irty- 
eight  hours  after  the  injury,  reroxfrcd,  and  thu:«  a  revolution  in  eardiae 
surgery  was  made.  Rchn  had  demunstraled  that  wounds  of  ihe  heart 
rould  and  .ihould  t>e  ."uecessfully  explored  and  .■•nturr-d  like  wounds  of 
other  viscerj. 

If  the  imlient  in  in  severe  collapse  from  lorn  of  blooti,  an  iniravcnouit 
infusion  of  warm  salt  solution  (37^  C.)  sliould  be  begun  at  once  while  the 
operators  are  hastily  cleaning  and  ilisinfecting  the  field  of  operation,  .\a 
a  last  lesoil  n  direct  aiteriovenous  transfusion  into  the  veins  of  the  arm 
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may  be  made  from  another  individual  by  the  method  of  Crile,  Buerger, 
or  Hartwell  while  the  operntioii  on  th«  heart  itt  going  on,  and  »ome  exaan* 
guiuat«d  patiouts  may  thu^  Ix-  BU^'Cd. 

Opcnilivc  Procedure. — The  incisioD  should  be  sufficiently  large  to 
admit  of  it  sattsfiictory  i-xpopiuiie.  A  Hup  is  made  in  the  oiie»t  wall  o\-er 
the  point  of  penetration,  unually  includinp;  two  ribs  and  ihree  interspaces. 
The  fliip  adopted  by  iiio«t  oiw-nitm-s  is  horiKcjnijil  U  »iliup(Hl  with  bifurt-a- 
tions  pointing  to  either  left  or  right,  the  connecting  liar  passing  through 
either  sternochontiral  or  eostochondrat  artii'ulation.«.    Occaitioually  tlMl 


Fin.  204. — E«p<HU»  of  Ui*  hart  tariDturintawound.     (AfWr  fi.  T.  Vauahiin.  J,  Am,  U.  Aitaf,,. 
.  111.;    I,  Iia»rli    3.  i1*pi>  «iiur«>i   3,  i<up«rfinal  riiTutWi    *  iii'l  S.  truavlcra  mi  U*  pcnnrdiUDi:  <i. 
plmral  l>n*:  T.  Bs|t  at  cbol  wall  Inoludini  Uia  (ourib.  Iltili.  snil  ■ixtli  rltni   S.  hiu*.  uutUiwd  by 
bnikao  outlUie. 


form  i»  that  of  an  upright  or  an  inyerted  l',  a  E-  ,  or  an  H,  If  the  wound 
13  near  the  sternum  nn<i  has  not  already  penetrated  the  pleura,  thai  cavity 
should  not  I>e  opened,  and  the  c  or  E-  shaped  flap  i»  the  be»t:  but  if  the 
wound  has  picrctnl  the  pleura,  any  cimvenient  exposure  may  be  adopted. 
The  inciriiun  through  the  pcctoralis  major  should  be  parallel  to  its  fibre^t 
which  may  be  retracted.  The  stemoehondral  or  coetochoRdrd  articula- 
tions are  cut  through,  the  ends  of  the  inci^on  prolonged  along  parallel  t-u 
the  ribs,  and  the  flap  forcibly  reflected  back,  fracturing  the  costal  cartilagea 
to  permit  a  wide  ojwning.  If  the  pleura  has  not  been  penetrated,  it 
i<Uould  be  pulled  toward  the  outer  edge  of  the  wound  with  rvlractory.  A 
free  incision  should  be  made  into  the  pericardium,  the  pericardial  cavity 
emptied  of  elots,  the  wound  in  the  heart  located,  and  sutunvl  with  u  linc 
cur\-ed  needle  and  silk  thread.    In  passing  the  sutures  the  heart  wall  may 
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be  fcraaped  with  forceps  «nthout  dangier,  the  irreguliu-ity  which  aerom- 
'pntiicK  ihc  ptv;:>ing  of  the  ncctllc  repreiwnting  men»ly  a  few  extrasyBlolca 
'resulting  from  the  irritation,  and  pa88in^  off  rapidly.  Hlsberg  never  ob- 
served »udd(.-n  !ttopp«ge  of  the  heart  uiid  fibrillalioa  following  the  inter* 
lion  of  aiitures.  The  writer,  after  several  hundred  pxperimems  tipon  ex- 
poaed  dog.'*'  hearts,  is  able  lo  confirm  llll•!^;  »lnU-inciit!(  u(  El^tx-rg.  El»berfi; 
j^lates  that  the  interrupted  sutuiv  is  pi-eferahle  to  the  continuous,  for, 
though  it  takes  longer  to  apply,  it  injure:^  fe^ver  niuacle  fibres  and  i;*  more 
certain  to  hold.  The  Jiuturc*  should  be  tied  during  diastole;  these 
do  not  tear  out  as  readily  as  sut)ire»  tied  during  systolf.  In  tightening  the 
i<uturt.'s  thf  two  serou^f  »urfttw»  of  the  wound  should  be  pushed  in  so  iw<  to 
be  brought  into  apposition.  The  surfaces  unite  by  the  unual  growth  of 
fibrous  tispue.  The  nuclei  of  the  muscle  cclU  near  the  wound  seem  lo  be 
increased  in  number,  and  there  ia  some  amitotic  and  mitotic  division  but 
no  dftinit*'  rcgiUK-ratinii  cd  muscle. 

Control  of  McmurrhaKC.  —  When  the  bleeding  wan  so  profuse  that 
death  se4>me<l  imminent ,  KUI>erg  found  it  necec'.iary  to  adopt  proviMonul 
niean»  for  stopping  blce<]ing  while  putting  in  the  sutures.  For  this  he  used 
a  hastily  placed  tobacco-pouch  suture,  or  even  a  ligature  about  the  whole 
heart  jwsrt  above  the  wound.  (Thi«  does  not  apply,  of  course,  to  wounds 
in  the  upper  half  of  the  ventricles.)  He  was  then  able  to  place  the  sutures 
bloodle.-«<ly,  after  whirh  the  provi.tional  liguture  wa.s  removed.  In  this 
way  he  wiw  able  to  suture  tremendous  wounds  (2  cm.  in  a  rabbit's  heart, 
corresponding  to  about  10  cm.  in  the  human  heart),  with  06  per  rent, 
of  recoveries. 

Large  wouncU  of  the  auricle  may  be  more  diflicult  to  control.  Saucr* 
bruch  recommends  ^tupping  the  bleeding  by  gently  eompressing  the  auricle 
between  the  middle  and  ring  fingers  while  grasping  the  point  lo  l»t  sutured 
1>ctween  the  index  finger  ami  thumb.  Rehn  find.f  that  with  some  care  a 
ligature  may  be  placed  atmut  the  auricle  to  still  the  bleeding  while  the 
sutures  an-  rapidly  put  in,  but  there  in  danger  of  death  from  fibrillation  if 
the  circulation  is  completely  cut  off.  The  writer  has  been  able  to  control 
Ihe  hemorrhage  fn>m  r|uite  large  wounds  in  the  dog's  heart  for  over  ten 
minutes  by  holding  his  linger  gently  againsl  the  wound.  The  heurt's  action 
was  not  weakened  by  this  procedure,  nor  <lid  it  become  irregular;  and  aufli- 
cienl  time  was  gniiieil  to  lay  the  sutures  carefuily-  This  was  found  lo  be 
nmre  bloodless,  and  for  large  wounds  more  convenient,  than  EUberg's 
method  of  laying  temporary  sutures. 

If  pos^ble  the  bullet  shoukl  be  rcmovetl  unless  it  is  too  deeply  imbedded 
ill  the  cavity  of  the  heart,  t'nder  these  rircumstances  it  may  l)e  left  at 
lca*l  for  a  Hubseijuent  operalion,  as  it  oflon  becomes  encupsulnted  and  may 
do  no  further  harm.  All  operators  agree  that  operation  in  the  Sauerhruch 
negative  pressure  ehumber  or  with  lirauer's  poi^Jtivc  pre,tsurv  lc.'<scns  the 
danger  of  pneuroothora.\.  and  ta  therefore  advisable  when  it  requires  no 
delay.  It  is  particularly  useful  when  the  wound  is  about  to  be  oloae<l,  lo 
prevent  the  continuance  of  the  pneumothorax. 

.\m  regards  the  <|uestion  of  drainage,  each  indi\'idual  rase  must  l)e  de- 
cided on  its  own  merits.  It  is,  of  course,  important  to  prevent  sepsis, 
purulent  pericarditis,  and  pyopneumothorax.     When  the  pleura  has  not 
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been  pierced,  the  pericArtlium  may  be  (-loawl  in  «  large  number  of  cAsett 
v,-ithout  (Irainatie  (Kehn's  statistirn  show  4  oaseo — 3  fiires.  I  death — ^witb- 
out  draioaRe  of  periotinhiiiii;  with  drniiiAge,  5  eaw9 — .1  dcnlhs;  perhaps, 
howevor,  ilruiiiagp  wiis  used  in  only  the  more  severe  cawn).  When  the 
pleura  htm  been  pieived,  it  should  usually  be  rlmineil.  Whenever  bita  of 
^■loth,  dirt,  ete.,  btive  entered  the  wound,  it  Hhould  always  be  drained. 

Before  closing  the  wound  the  perieardial  ravity  shoidd  u^uin  f>e 
explored  Uf  wo  that  no  other  wounda  iu  the  heart  wall  or  vessels  have 
been  overlooked. 

Oc(^aMon«lly  large  brnnrhea  of  (he  coronary  arteries  are  found  to  be 
pierced  and  must  be  ligatured.  This  is  necea«ar>-.  and,  as  shown  by  Porter 
and  BaumRarlen  (see  pajp"  280),  is  not  always  fatal,  iw  there  'i»  n  eertain 
amount  of  collateral  cireuiution,  but  sudden  death  may  result  durinj; 
subseqticnt  excitement,  ao  that  in  such  cams  more  prolonged  rest  it*  adviw 
bic  than  In  cil^s  of  ximple  suture.  It  is  worthy  of  note,  liowever.  that 
this  complication  is  not  mentioned  in  the  twelve  fia^es  of  latf  results  com- 
piled hy  Rehn. 

AfttT  rloMure  of  the  wound,  with  or  without  drainage,  administration 
of  urotropin  is  probably  advifiabte,  ranee  Crowe  ha^  found  that  it  is  excreted 
in  the  pletitnl  and  [x^rieardial  (luidK  in  a  concentraliou  sufficient  to  inhibit 
the  Rrowth  of  bacteria;  and  Hernheim  believes  that  its  use  increases  the 
rcwistjinre  of  th<-sc  nu-mbranett  (in  dogs  at  leajit)  to  infei^'tion.  It  hiui. 
moreover,  no  harmful  effects. 

Results  of  Operation.— Since  Rebn's  firat  operation  a  large  number  of 
Kssen  have  been  reported.  In  1907  bo  was  able  to  collect  statistics  of  124 
caaes— 19  rerovciies  (3!l..'>  per  oent.),  7-')  deaths  (60.')  per  cent.).  In  this 
series  there  werx-  only  IS  cases  of  guiistiot  wound,  but  in  a  series  of  ^l 
cases  of  the  latter  compiled  from  the  series  of  Hirketts,  Uorcbardt,  and 
Rehn,  there  were  M  rccovericti  (46.6  per  cent.)  and  16  deaths  (53.4  per 
cent.).  Of  the  75  deaths  in  Itehn's  series  16  died  on  the  operating  table. 
17  die<l  of  loss  of  blood  and  collapse  within  two  days,  ;i()  died  of  infection 
(purulent  perieurditis  and  empyema).  In  many  ciuses  the  htisle  of  operation 
prevented  disinfection  of  the  field.  One  patient  ((ierzen's)  died  of  sudden 
homorrhftj^  on  the  fifty-third  day.  Rehn  also  collected  reports  of  ricami* 
from  nine  months  to  ten  and  one-half  years  after  operation.  In  nine  exam- 
ination of  the  heart  wa^  negative:  in  three  there  waa  slight  dilatation. 
There  were  cosloiK-ricardial  adhenons  in  5;  'J  wer^-  idN«olutely  free  from 
symptoms;  2  had  pains  down  left  arm;  1  precordial  pain.  Only  one  had 
aymptoma  of  definite  cardiac  wealcnefls. 

<r.  T.  Vaughan  has  recently  summarized  and  tabulated  I.W  cases 
operated  on  iK-tween  1S96  and  1909,  of  which  ."il  (IU  per  cent.)  recoveretl. 
a  striking  contrast  to  the  12  |xt  cent,  of  recoveries  in  the  earlier  ycar^  from 
which  Fiitcher's  series  was  taken. 


soN-ri;iti-()R.\Ti.Nn  injuiueb. 

Injuri4>»  of  the  chest  wall  which  do  not  enter  the  pericardium,  such  ss 
blons  uiKjn  the  elwiit.  fi'cquiMitly  produce  aoeondary  lesions  of  the  heart 
and  pericanlium.  which  have  been  mentioned  in  previous  chapters. 
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The  first  case  of  cardiac  disease  from  contusion  waa  recorded  by  Btan- 
card  in  1688  and  is  very  typical.  The  patient  was  a  peaBant  45  years  of 
age,  previously  healthy,  who  was  run  over  by  a  hay-cart.  He  did  not 
sustain  any  fracture,  but  suffered  from  pain  in  the  chest,  dyspnoea,  then 
fever,  dehrium,  and  died  11  daya  later  of  purulent  pericarditis  and  myo- 
carditis. Similar  cases  were  recorded  by  Bonetus  (1700),  Akonside  (1766), 
anti  numerous  other  writers  both  ancient  and  modern. 

Bernstein  in  1896  was  able  to  collect  126  cases  from  the  literature. 
In  autopsies  upon  42  of  these  cases  there  was  found 

EUidocarditis  alone 16  timet! 

MyocanjitU       "     0 

Pericarditis        "     10 

Endo-  and  myocarditu 4 

Peri-    and  myocarditiB 5 

Endo-  and  pericarditis 5 

The  sigDH  and  Bymptonu  appeared: 

Immediately  after  the  trauma 67.6  per  cent. 

Within  one  month 17,5  "      " 

Within  one  year 4.7  "      " 

LAter  than  one  year 7.1    "       " 

Time  not  given 3.1  "      " 

G.  Fischer  gives  a  list  of  the  causes  of  traumatic  rupture  of  the  heart 
in  his  series: 

Run  over  by  or  crushed  between  nheels  of  n-agon 21 

Crushed  by  machinery 4 

Falls  from  considerable  heights 13 

Falls  from  heights  of  10  Feet  or  less 7 

Struck  by  Tailing  objectH 6 

Kicked  in  chest 4 

Hurled  against  wall 2 

Kiilbs  has  recently  investigated  the  subject  experimentally.  The 
results  in  23  animals  within  12  days  of  the  injury  were: 

Hemorrhages  into  the  heart  valves 17  timee 

(1  rupture  of  an  aortic  valve) 

Subendocardial  or  subpericardial  hemorrhages 10  tlmee 

extensive  hemorrhage  into  the  tieptum 3  times 

Pericardial  hemorrhages 10  times 

Hemorrhages  from  lungs 6  timee 

There  was  polymorphonuclear  infiltration  and  diBintegr^tion  of  muscle  fibres  in  the 
vicinity  of  the  hemorrhages. 

The  symptoms  and  signs  of  these  conditions  following  trauma  do 
not  differ  from  those  in  similar  lesions  due  to  other  causes,  and  have 
been  considered  under   those   heads. 
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Aiieufiiin)  (aiieuT}:»ni)  (Oi«ek  anvpittfui  a  widoiiin^  out)  —  n  dlUiKtion  o(  nttery  or 
rdtut  ((!alcn). 

An  aDcuristn  ia  a  blood-rontaJning  tumor  whose  walls  arc  fonneil  by  the 
walln  of  a  blood-vi-ssd  and  whose  rnvity  is  in  direct  ouniuH'lion  witli  the 
bkiod- vessel  from  whiih  it  iiriaos  (ObIit). 

Hisiork«I.^Hij)|H)cnii4.-9  030  B.  (.'.)  ■nd  tlie  wirly  tlreck  wriieri  do  nol  nwin  to  have 
hrrn  fniniliar  niih  nnciinnm.  but  iin  occurrriirn  nnd  nniiiri'  wptr  vtJI  known  lo  Rufus  anil 
Calcn  (A,n.  131-^lt),  who  r«cciffni«eil  Iwn  (oriii«r  "oii«  (rum  illltitauuii,  tbe  utiier  froiti 
wouudiri);  uf  u  vooie)."  usuiilly  from  v«ini>ectiuii  folkiwed  b)*  twpaw. 


Fill,  SSE. — l^pMmoi  of  ■  hircc  nneunnn.     f  AfUr  llousli.) 

VMalltM  (IM3)  wax  till'  limt  tu  rv^rai;'!'"'  iiiFUriF'Tim  nrlliin  itie  tliorax  and  abdotUM 
Hiul  «U  even  ul>lr!  lu  mnkp  tiio  diugiioul:!  of  thi^riirii'  anriiriini  iliirioi;  lifi?.  Aoibrt^M  Vaxt 
(BiKtwnih  ceriiiiry)  nMN>Kniii>'i  ihp  (inifciciKip  of  ''aririiriDni  hy  annfitoninMitt.  niptupr,  prodinn, 
uiid  wound.  uJuuic  ivitli  till-  fnHguriicy  of  itirotnljinds  wiliiiii  the  suck."  Ilv  uiui  hIku  tli^  linil 
t«*UKKMt  that  vmon-nidiwaM!  wnaa  Tnclor  in  tlir  cpnrxii^  or.inruriMn.  Tli«rAt«of»yphiJM 
tt'tui  d^tiionslratvil  dcltiiiit'l)-  by  Lancivi  (  ITJk).  TIi«  next  xt^at  xlep  wea  made  by  Scarpa 
11806),  whodt^miiniilrmtcd  Ihiit  lli«  moat  itnpunaiil  mccluitiical  factor  wiu  veakenioK  of  itie 
middle  la>Yr  of  Ihn  iinprial  u»ll,  a  (act  which  lia«  fumixhni  a  bwriH  for  tho  more  modem 
pulholuEy  uf  aiieunBiii. 

CLASSIFICATION  OP  ANEi:fir8>M. 

It  is  extremely  diflieiilt  to  make  a  aatiflfartorj'  riassificalion  of  ancu- 
risniH.  hut  the  following,  which  ih  bated  upon  that  of  OiOcr,  may  suHifc  for 
mait  purposes: 


^m  DI8EAS1CS  OF  THK   HKART  AND  AORTA. 

^^h     I,  Triir   uiii-iirism    (anciir^'Miifi  t'onun,  aiii-iirt'Kinu  npunliuipuiii),  in  nhicboneor 
VRre  of  tliu  foaia  uf  tlic  nrtcry  fomi  the  wnlU  of  the  iiiator. 
A.  Dilatntion   snriiriHin. 

(a)  Sttcouln  ti-(l .  ill  which  iti«  liulgiii^  or  out-|)ockvliiig;  of  the  mUU  <1m«  no4 

un1>rncp  the  whole  rjiwiiiufpn-iici'  nf  ihf  arlcry  .ind  »  ahnrply  locsUied 

(b)  Fiini  fo  t  in  (or  ryliixlrviii)  aiieuriBin.  in  uliidi  the  ihlaiutioii  occuni  ovrr  n 

lur^T  arMi  ot  urtcry  wliutH!  i.>ttCtrr  Hmimfcrrnrr  it  invnlvcd  in  thi-  lUlnIsiinn. 

2.  DiiKCCtinK  ondilrium,  in  niiirh  ihp  couM  of  the  nrtcry  arc  »eparute<J  a.ud  n 
I  ii«w  caviiy  (nonietiniea  linnl  with  eni)oih(>]iiua)  in  fonurd  bftwwu  (limt  layeni  (uouAlh- 

beiweeii  imxliA  niitl  advenlitia). 

3.  I'bIic  nnnirinn,  followinB  wound  or  nipliire  of  an  !irt*rj',  ootuuKling  of  a  peri* 
nrtrrJal  luemalainA,  all  tbe  dual*  u(  the  uriery  huviiig  bMii  pviii'trutwl. 

4-  CirHoiit  sneuri>iii  or  icliuiKiomii.  n  tumor  conniiiing:  of  a  largp  niunl)«r  of 
lortuou*  Mlerin  which  urr  mntintiuiui  witli  the  nrtcry  from  n'hinh  Ihey  arlae. 

S.  A  r(  F  r  io  venu  II  f  a  rieti  rix  m  ,  u  ('(immuiiicaliun  Ifcluven  uiit^ry  and  vain,  Mtbet 
tUreet,  aDCurinmnl  vftrix,  or  with  the  intcrvcnlian  of  a  noc,  vnricuac  luicurimi. 

ARTEHtR8    AFFECTEB. 

'  By  far  t\w  mo«t  comtuoD  form!)  urc  the  true  aneurLmiui,  fuaiforni  und 

!^iii-cu)at<>d.    Tbp  relative  frequency  in  the  various  artcrivti  18  shonii  in  tlio 
fiiltowiof^  stali8tic«  of  530  ca«w  (Cri»p): 

Thoracic  aorta 17S 

I\>ptiiFu]  artery ,   I3J 

I  FcRinnJ  art»ry M  I 

I               Alxluiniiial  uorta S6 

I             Curotid  iirli-ry 2i 

I             SuMavian  an«ry 23 

I               Axillary  urttry ....      18 

Kxtemal  iliac  «rt«Ty B 

Orebnd  iirlery .  7                I 

(■ommon  iliiw  arlerj- 2 

Po«lerior  lihial  nrlcry 2 

1              (jIuIcuI  urlcr>' 2 

I               hilmonnrj-  artery                                                       ...  .2 

I  Drachial  artery. 1 

t^ulwcHiiulur artery ....        1  | 

Ophlhulniic  iirt*Tj- 1 

I  OCn-RBEXCE. 

Avfonliiig  to  u  lurgf  set  of  stiilUtiot  trompiletl  by  Kieht«r  and  by  Am- 
a|M>i')cer,  aneuritmi  of  the  aorta  represents  one  of  the  not  infrequent  eauscs 
i>f  itt'uth.  O.tt  jK-r  cent,  of  total  niortnlily  (Einmerifh),  Brodicr  1.2  per  rent., 
MiiUer  1 .4!)  per  cent. ;  in  .\merican  cities  O.ti  per  cent.,  Philadelphin  O.G  per 
cent.,  St.  Louis  O.'Z  per  eeut. 

Acoordinic  to  Oibbotw  nn'l  Richlcr  the  percentaice  of  deaths  from  aDcuiinn  in  Su 
I'taiiciiico  fniin  ISfltt  to  ]S70(1.3.'i  per  cent.)  wiu  much  urealer  than  ebiriiFhr^rp  in  the 
I'liil^il  .Sljitco.  Dr.  GiMiorw  has  infnmird  ihn  irritcr  thai  aiiruriam  .it  that  liioe  iva>  pai^ 
(iciilurly  roiiiiTiuii  uiioiie  Hlci'oluriv.  wli»  furiiiM)  u  cuiisi'.le ruble  (lercf  iilngic  of  the  popiiJn- 
lion.  nniJ  in  whom  iiyphitiii.  alcwhol,  an<l  hard  work  wcrr  tvcr-prownl  factor*.  With  the 
|nu«inx  of  the  adveiiliirer  and  tbe  atevKlorc  a«  important  clement*  In  Ibe  pupuUtion.  tbc 
|)erccnltuce  ot  aiieuriiiin  tn  Suii  PmiiciMCO  huHdiiiiiiiiHlied,  beiiifi;  0.tK)per«eiit.  In  Iftsft  ISM, 
0.42  per  cent,  io  1S«>-I894.  O.IU  per  ccai.  in  ISOO-  I9(M  ((iibbotu). 

On  the  other  hand,  in  communitios  when-  syphilig  is  rommnn  the  fre- 
quency of  Hiii-urit«in  inoren.-w-i'.  Thu«.  it  i^  eleven  tiniew  more  eoinmon  in  the 
Hritish  Army  in  India  than  in  iIh-  civilinnK  at  home,  and  much  more  rommon 
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in  the  British  than  in  the  Austrian  and  German  armies,  where  venereal  dis- 
ease is  five  times  less  prevalent. 

Aortic  aneurism  is  much  more  common  in  men  than  in  women. 

Crisp 67  women  out  (rf  551  eaeee 

Agnew - 30  nomen  out  of  269  cobgb 

Lisfranc 13  women  out  of  154  cases 

Riehter 68  women  out  of  736  cases 


104  women  out  of  1810  cades 
9.05  per  cent.,  or  1  in  11. 

On  the  other  hand,  48  per  cent,  of  cases  of  carotid  aneurism  and  66  per 
cent,  of  dissecting  aneurisms  occurred  in  women. 

As  regards  age  Crisp's  cases  were  distributed  as  follows: 

ItolO  1        50to60  65 

10  to  20  71        60  to  70 25 

20  to  30  51        70  to  80  8 

30  to  40  198        80to90 2 

40  to  50 129         90  to  101 1 

59  per  cent,  between  the  ages  of  thirty  and  fifty. 

As  regards  site  Lawson  g^vco  the  following  figures: 

Ascending  aorta 34.    percent. 

Arch  of  aorta 34.8  percent. 

Descending  aorta 17.4  par  cent. 

Abdominal  aorta 13,8  per  cent. 

Hare  and  Holder  find  in  953  cases  collected  indiscriminately: 

Ascending 570  —  60.    percent. 

Transverse  areh 104  —  10,6  percent. 

DescendinfE. 110  »  II. 5  percent. 

Unclassifie^l 169—17.5  percent. 

figures  which  arc  certainly  unusually  high  for  the  ascending  portion. 

Aneurisms  arc  by  no  means  always  single,  but  may  sometimes  be  mul- 
tiple. Two,  three,  "  or  even  a  score  "  may  appear  along  the  course  of  the 
aorta,  or  numerous  aneurisms  may  be  present  in  the  peripheral  arteries. 
The  condition  is  simply  the  manifestation  of  the  generalized  action  of  the 
factors  of  sclerosis  and  blood -pressure  on  the  arterial  walls,  and  multiple 
aneurism  formation  is  one  of  the  features  of  experimental  adrenidin 
aortitis  (Erb,  Jr.). 

The  symptoms,  signs,  and  diagnosis  present  no  specific  features,  except 
the  ease  with  which  the  other  aneurisms  may  be  overlooked  after  one  is 
diagnosed.  Careful  examination  and  especiidly  fluoroscopic  examination 
will  prevent  this  error, 

PATHOLOQICAL    ANATOMY    AND    PATHOOBNBStS. 

Xo  change  of  pressure  that  can  occur  during  life  is  sufficient  to  dilate 
an  artery  to  the  proportions  of  even  the  smallest  aneurism.  According  to 
the  elasticity  curve  of  Roy,  the  dilatation  occurring  between  the  blood- 
pressure  of  120  and  170  mm.  Hg  is  about  20  per  cent,  of  the  diameter  of  the 
artery,  and  the  results  of  Grehant  and  Quinquaud  show  that  very  little  fur- 
ther dilatation  occurs  if  pressure  is  raised  until  the  artery  ruptures  (at  a  pres- 
sure of  16S0  to  4630  mm.  Hg;  10  to  20  times  the  blood-pressure  during  life). 
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Km,  2«l, — Aneiiri«iii  il[i>iin[  ju'l  »ho\t  ■  linui 
«*IHilHUIn,Wuliiii«li>n.  Il.(',)  OR  ,iiriHn>tliniii|h 
A\'..  ■(■•arionul  aac. 


Kin,  207- — ,Vii*uil>m  o(  lliv  atrarKsinK  &rf^,  aad 
■i>n»iniE4(#  HrUry.  iFmiii  ft  >t>eeim«Ei  in  lh«  Army 
MkIimI  Miutum.) 


t>.  AOR, 


Fi'i,  UUl,  -Ani-iirlBn  iif  ilit  tf»iiini*r»e  portion 
of  111*  aiirltr  nrfih  |wiiplr«1i(aw  lUruufh  1)i#  ■uvnUdi- 
(t'fnm  ■  tpfninm  m  ihr  \nay  lUilieal  Hmvmu. ) 
lUKOU,,  inaomiDX*  Biicry:  /..  dJt,.  leli  carotK] 
■rUrr:  f»  jSCB,  loft  lubliTiu  uMry;  A.  AOA., 


UiavrriFlirs.   Tb(iBctuiiUuii>il*uunaUidrlDi. 
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Chanjces  in  Aricrifll  Wall  in  Ancurian. — On  tlw  other  hand,  aa  was 
own  by  Snirpa  (I**"''',  uriciiniiiinl  tiilntation  is  nlwHvs  preceded  by 
in  the  arterial  roats  nml  i^H|}cciaIly  by  wi-akemng  uf  the  ni«dia. 
In  1875  Koe«t4*r  showod  that  thU  was  due  lo  localiiied  det!:enera1ion  of  the 
eloHtir  iibres  ax  the  re-sult  of  certain  infliimmutory  chanties  in  the  vasa 
vjmonini  of  the  me<Ua.  "The  inflammatory  process  begiiia  in  the  vasa 
vasonim  on  the  exterior  of  the  blood-vessel,  followji  them  perpendicularly 
into  (he  nm^icwlaris  (media),  and  di.^tribiit*s  itwlf  whhin  this  layer,  heing 
most  intense  at  the  places  where  the  vasa  vationim  break  up  into  eapiUariei^. 
As  n  result  of  this  chronic  multilotriilar  mesarteritis.  the  media  (musele 
.  fibres  and  eliwtic  fibres)  degenerate*.  The  intima  (which  may  in:  thiokene^l) 
and  the  adventitia  unite  to  form  a  thipk  and  venr"  vascular  membrane 
which  forms  the  wall  of  the  aneurism."  Rince  the«e  .■*tiidies  of  Koeater, 
writers  are  praeticaJly  agreed  that  ihe  degeneration  of  elastic  tisitue  result- 
ing from  mesarteritis  is  the  underlying  cause  of  aneurism  formation. 


Wall 


>'['-.  MO, — l^iloni  ihrauah  the  nil  of  an  ucurlnn.  (Phatomlprocnplu  mula  by  Dr.  C.  B.  BoTiiL) 
A.  SK-iiuii  iJimiuiti  ill*  ntU  <il  an  auaurtim  •h«<riii(  th>  dot  uiiumniwJ.  B.  Omin  ■taiu  ilnxiriiiK  Ui* 
d«>Uu«Uim  al  dxtio  tianua  in  lb*  ■jimiian  nil.     Klutis  tlwuH  (BLAS)  aUinKl  ilaik. 

Simple  arteriosclerosis  in  which  thickeniiiR  of  the  intima  is  the  essential 
feature  docs  not  weaken  the  wall  u(  the  aru>ry  and  play:4  no  rule  unless  the 
media  lie  destroyed.  This  fact  ia  further  borne  out  by  the  experimental 
ehnnne.t  in  the  artery  produced  by  injection  of  adrenalin  {.«e  page  257). 
The  resulting  lesion  is  a  inesarlerilit-  without  changes  in  the  intima,  tjuite 
diaaimilar  to  the  ordinary'  arteriosclerosis  of  man;  liut  aneurisms,  and  even 
multiple  aneurisms,  are  present  in  a  large  percentage  of  t)u'  animals.  Other 
(oxic  substances,  bacterial  toxins,  lead,  alcohol,  nicotin,  lactic  and  other 
acids,  etc.,  produce  these  changes. 

Fabris  has  also  pmduced  aneuriams  by  external  cauterization  of  the 
arterial  wall  with  silver  nitrate.  A  local  inflammation  was  thus  set  up  in 
the  adventitia  and  media,  which  resulted  in  degeneration  of  the  fibres  of 
the  latter  and  their  replacement  w^ith  young  fibrous  ti.ssue  devoid  of  claatic 
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tibreo.  Id  a  few  cjiscm  tlicrc  v.n»  xlighl  iiiliiim]  thickening.  The  reitiiitADcc- 
of  stitch  a  fibrnuH  lube  is  less  than  that  nf  an  elaHtir  lube,  and  nnenriMnial 
(tilatatiuii,  iwmotinifH  Inc-nlizcil.  nnitiolinK^x  fii.-<iform.  lonk  place  in  from 
20  ti>  2'>  ilays. 

Etiological  Factors. — li;  man  the  eiinloj^ieiil  fuctui-s  uf  aiiouriiim  arc 
IhofH-  that  pit)(im-e  meMarlerilis.  Chief  among  these  ia  syphilis,  which,  ao 
firet  niilc^i  by  Aiiibrni.Hi-  i'nn-  nml  l.iinci.ii.  Is  I'liiicertu*)!  in  n  very  Isrjn*  i>er- 
eeninjc*^  of  the  cases  tKlempL'ivr  2-^  per  cent..  I-'nwnkei  .'(li  per  ceni..  I'uppe 
116  per  eeiit..  Trier  40.5  |>er  eent.,  Heilierji:  4 1  .S7  |>er  eent.,  BminwcU  'M  jier 
eent..Thiebcrge5U  per  cent.,  v.  Nooriioii  54  percent.,  (.Eerhanlt  56  jierrent.. 
SchulrlH.7  per  cent.,  Welch  0(1  per  cent.,  ICtienne  OS  per  rent.,  MslniMMi 
SO  per  cent.,  Hrtnpebi  82  |ht  cent,,  Unikhiuis  S5  per  cent.,  llcller  S.'i  per 
cent.,  Uiutch  112  per  cent.).  This  is  esprcialty  true  of  aneuritinui  oectirrinjr 
in  young  mon-and  women,  when  the  other  factors  of  nrU'ritti'  play  s  rela- 
tively less  marked  rfile  than  in  later  life:  so  that.  a«  Htated  by  Professor 
OmRm',  the  i>resenre  of  an  ancuripiii  in  ii  niiiii  or  wnninn  under  thirty  is 
almoHt  to  Iw  regarded  iiK  presumptive  evidence  of  HVphilb.  .Moreover, 
syphilitic  iiorliti.i  is  often  mo»l  intense  in  the  firtit  pnrt  of  ihe  nsceiidinfc 
aorta,  hence  the  commonnexs  of  the  le»ion  at  thix  site  (Heller).  It  must 
i>c  added,  however,  that,  though  the  careful  researche.-i  of  OphiilR  have 
failed  tu  sul>stanti;ile  tlil.-*  generfti  belief,  a  positive  Wiiwtermiinn  reaction 
in  usually  obtained  in  such  cases. 

Otiier  fnclorn  aiv  alcolnd,  hard  work,  lead  poLsoniug,  tobacco,  gout, 
nephritis,  and  pBpecially  the  infectious  discaecs.  Trauma  (blows,  gunshot 
and  knife  wounds,  etc.)  furiiishcs  a  fi-Cipient  cause  for  Hneurtsnis  of  the 
I>eripheral  arteries  and  iibdominal  aorta,  but  is  much  raivr  in  thoracic 
aneurisms.  Cases  like  thiit  <lei*crilx'd  by  Hirsh  and  Robins  show,  how<!ver, 
that  it  is  a  factor  to  be  reckoned  with.  The  relative  importance  of  these 
faetora  is  shown  by  the  fitnirett  of  Ktienne,  who  found  tiyphiliK  ao  a  eaut«e 
of  166  out  of  230  aneurisms,  while  aleidiolisiri  waji  present  in  only  2K.  Mon'- 
over,  according  to  Hamiilou.  aneurisnin  are  e.vtremely  rare  in  itaiiilnriH 
for  alcohol i (•.■•.  They  arc,  however,  most  importuni  conlributor.'  chu!«ps. 
not  only  increasing  the  arteriosclerosis  but,  by  raising  the  bliK)d-pressure, 
increasing  the  liability  to  dilatation.  Thus,  aneuriitnii«,  according  to  ino«t 
writers,  are  particularly  eominnn  in  ^yphilitics  who  peifunn  hard  work. 
This  i.-*  exquisitely  shown  in  the  coloi-ed  patients  at  th*-  Johns  llopkin.t 
Hospital,  in  whom  syphilis  is  very  common  an<l  who.  as  a  rule,  perform 
hard  work.  Among  ttiese  persons  aneurisms  are  between  five  and  ten  times 
M  common  as  in  itie  patients  in  the  white  wardi4  uf  the  same  hospital.  The 
sudden  rise  of  hlood-presjiure  which  occurs  during  Ufting  ami  heavy  strains 
(cf.  page  132)  is  a  particularly  important  pa-disiiusing  factor,  and  the 
patient  often  notices  that  his  hrst  i^ymptotU''  occurred  at  the  time  of  a 
heavy  [uu:<rular  strain  or  began  juHt  afterwards. 


KMBOLIC  A.ND  MVttyriC  AXKt'RlSMS. 

A  somewhat  rarer  form  of  aneurism,  described  by  Tufnell  (1S.>1),  OgU- 
(1S66),  Chureh  11S70),  Smith  (ISTO).  Ponfick  [Mii,  and  Weinbcigcr 
1 1907>.  i»  the  so-called  embolic  or  mycotic  aneurism,  which  arises  especially 
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Jurinx  the  course  of  iieulc  Heptini'mia.-',  of  puerpcnil,  nrtiiritic.  ami  inllticD> 
xal  oiip^iu.  Septic  embuU  become  lodgetl  at-tride  of  the  biriircation  uf  the 
ARiKlkrr  art«rie.f,  caumii^  nccrtM^  of  tliv  iieitchhoriiiK  porlionn  of  ihc  arU^rial 
wall,  which  may  prolrudv  or  form  n  true  anourium,  or  may  rupture  loto 
the  nurrounrlinf;  (JtutuoH.  formin;c  a  falne  aneurism.  Th«»e  anse  acutely 
(luring  tile  ctiurse  of  the  febrile  (liacttsew.  They  rfc  u^^iuuUy  multiple  iiiiil 
are  rnnlined  to  the  smaller  arteries,  while  the  sclerotic  aneurisms  are  more 
comriion  in  the  Ur^r  arU-ri«a. 


DEYELUPMENT   OF  TMK    AXEltRIKM. 

OriiT  formed,  the  am-urisinnl  sat-  evpamU  progressively,  usually  pushed 
o\itwar<i  from  the  arter>-  aiong  the  hues  of  the  least  resistance  until  it 
meets  with  some  obslruetion.  The  higher  the  bluod-prvMsurc  the  more 
rapid  is  the  dilatation.  When  pointing  freely  into  the  thoraeir  cavity,  it 
may  expand  until  it  fdlo  alniont  tlur  f  iitire  hiilf  of  the  cnvity  biifore  ruptur- 
ing. On  the  other  hiind.  if  the  proliferation  of  connective  tivnue  in  the  wall 
of  the  aneurism  d<»e8  not  keep  pace  with  its  growth,  or  if  local  necroeis 
from  infection,  pressure,  or  irritation  talced  place,  a  secondary  bulging  will 
take  place  at  thib  point,  and  it  finally  ruptures  there.  ,\  nipture  in  especially 
piiH'ipitaled  by  high  blood  -  pre  s.iu  re,  such  us  occurs  on  exertion,  and  sud- 
den <ieaths  from  ttiiti  cause  are  quite  common  in  aneurism. 

When  the  wall  of  the  s«e  pre-sses  upon  neighboring  tissues  it  begins 
to  erode  them.  The  pressure  acts  in  the  following  way:  Kirat,  it  cuts  off 
the  blood  supply  to  the  neighborhood  bccauw  the  |)rcs.«ure  within  it  (aortic 
preseui'e)  is  greater  than  that  in  the  smaller  blood-vessels,  tieoondly. 
necro.iis  of  thc.-«e  ti.sftue.s  rpsuit,-*  from  this  compression.  Thinlly,  the  products 
of  necrosis  are  absorbed  by  the  cells  in  the  tisHUes  of  the  veiy  vascular  wall 
of  the  aneurism  ah  fast  as  they  are  produced.  Hone  tissue  too  is  absorbed 
by  the  activity  of  the  osteoclasts,  and  the  wall  of  the  sac  thus  advances 
gradually  through  the  chest  wall  very  much  as  a  tumor  might  do,  thrugh 
without  tlie  intervention  of  abnormal  cells.  Thus,  ttie  aneurism  eats  its 
way  through  muscle,  cartilage,  bone,  nen'os.  and  skin,  and  also  through 
the  walls  of  the  otlier  ves.sels  (pulmonary  artery,  vena  ciiva,  etc),  bronchi, 
and  (psophagUH,  always  forced  onward  in  a  straight  line  by  the  arierial 
pre.ssuiv  in  the  aorta.  Hence,  aneurisms  u.sually  p(»iiit  in  the  diir-clion 
given  them  by  the  impact  of  the  blood  stream:  those  of  the  ascemling  aorta 
pointing  to  the  right,  those  of  thi-  arch  pointing  upward.  tlioM-  of  the 
descending  arch  pointing  backward  and  to  the  left  (I'ig.  3IJl).  However, 
n'sistance  of  surrounding  tiiwue.H,  and  Mpf-riiilly  local  thinning  of  the  aneu- 
risniiJ  wall,  may  cause  its  couree  to  be  deflected  somewhat  from  these 
typical  directions. 

Rupture. — The  e\ccssivc  thinning  which  results  in  ijerforation  fre- 
quently occurs  when  the  sac  has  just  penetrated  the  wall  of  one  of  the  sur- 
rouniling  structures, — bronchus,  (Crsophagus,  etc.^no  doubt  from  tlw  pivs- 
ence  of  local  infections  within  their  lumina,  and  sudden  <lciiih  nuty  result 
from  hemorrhage.  Or.  on  the  other  hand,  small  hemorrhages  may  occur 
from  the  erosion  of  smaller  bronchial  or  lesoiilingenl  arteries  (see  page  .5291 
or  through  the  wall  of  the  aneuri^m  without  any  such  imme<tiate  rt'sults. 


^8  DISEASES   OF  THE    HEART   AND    AORTA. 

The  growth  of  ftu  rnipunsni  afl«r  ppnclruttng  the  chest  wall  ia  well 
shown  by  the  outlines  in  Fig.  30:?.  The  Bac  becomes  lorjuer  itiiii  Ui^r, 
secondary  cat'ciiliiTioni'  iipjipar  upon  ilit  siurfuw  (Fig.  302).  Jind  over  the?« 
the  thinned  lekiii  becoimnt  smooth,  temte,  glossy,  and  finally  of  a  reddish 


Pio.  not.— C«iipu«Ta  fi^ur*  mfiowina  Uid  nilmlion*  of  vhriciua  imviiniilila  U>  huttcutuIjui  »4rDeliirfH. 
(Bdiinlkllc.)  OUS.  irxiphiviu;  A.V  SVUfU  kncurion  al  ih«  iRiboiaTiui  unary;  .4(.'f.  I'.  C.  nipmat 
vmiB  ova:  AS  ISSOM.  anniriini  of  llip  maomlniit*  uury,  polnliDi  thniuch  the  tkio:  ^JV  TIC.  u«i. 
ri»m  nl  ihn  u»ii»i-rr»  potiiuo  ol  the  •rrh;  PHKB.V.  phnnk  n«rve;  KKC  LAX.  nrumui  I«o««atl; 
/<_  r.Kr,  l^rt  VHiPi*:  J>.i,  cliii-(uiftrl«niHU>  ^Bctljillil;  .I.V. /'.^r,  uiaurmii  of  lla*  puliriuciary  i.rl#rv;  £i7lf» 
Ififl  l.ruiii-liu«:  AS.  SIS  I M/.^.  ■iirunxn  nniinK  tiMm  ■  tinivof  ViJiiJvb:  ^.V.  «,  rORimd  H.V. /..  rO«_ 
Mihiriiiniofriaht  and  Irfl  «orHiAry  &r1«ri^:  .4Y  if.l.  AD«iiri«n  crfri^hl  kurLelF;  jIlV.  /,.!'_  anevninkOfMt 
vinUiola.     Hi*  ncrum  ihuw  Ih*  ilirwitiaa*  in  winch  Uis  miwurimu  luiuillr  paint. 

or  brawny  hue.  The  whole  prore.'m  usually  requires  a  few  months,  but  it 
may  occur  more  rapidly.  On  the  other  hand,  in  a  case  deseribed  by  Hireh 
and  HohtiiK  the  pulsating  tumor  upon  the  chest  n^niained  practirally 
unaltered  in  sixe  for  twenty-Hve  ycnn!.  during  which  the  patient  continued 
to  do  heavy  work.  Finally,  however,  a  stage  is  rearhed  at  which  a  small 
perforation  appearK,  ooxing  blood,  and  iKton  after,  with  a  ntsli  of  blood  like 
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the  liur»ting  of  a  dam,  the  nnfiiri:*!!)  ruptures  and  the  pntient  blecdii  to 
rdcath  witliiii  a  few  miuutps. 

The  ruplur*-  iiilo  the  bronchus,  iruphea,  or  o«8oph- 
{us  procpcds  in  the  name  way.  There  is  usually  s  shghl  premonitory 
loptysis.  This  gpnorally  o<'riirs  a  fow  days  before  death,  but  may  not 
occur  until  u  few  hours  before  the  final  rupture:  or,  ««  in  the  otwc  niporietl 
by  Clarke,  it  may  be  preheni  for  months.  .\t  the  final  rupture  the  blood 
spurts  out  of  the  puttent'M  mouth  and  no«-  and  may  even  be  projetted 
several  fe^-t  away  from  the  bed. 

On  the  other  hunt),  when  the  aneurism  ruptures  inter- 
nally into  one  of  the  cavities  of  the  body,  the  symptomr'  arc  quite  differ- 
ent. Thp  patient  feels  somethinj;  givinj;  way  within.  Sudden  collapse, 
lu^ithmatic  uttsck,  and  gradual  e\»anguinalion  murk  rupture  into  the 
pleura.  Rupture  into  the  pericardium  is  attended  with  intense  puin, 
breHthlesjtnc^s.  collapse,  an  un^cinal  attack,  and  occ».4ionally  a  con- 
vulsion. In  rupture  into  the  ijeiicardium 
death  is  acoeleraied  by  cutting  off  the 
venous  inflow,  just  as  in  simple  pericar- 
dial effUMon,  only  within  a  minute  or  two. 
Of  counw,  under  these  circumstances  no 
blood  appears  extenially. 

Rupture  of  the  aneurism  into 
the  pulmonary  artery,  vena  cava, 
or  right  auricle  or  right  ventride  some- 
times occurs.  The  symptoms  are  usually 
sudden  onset  of  dyspntru.  M-eakne!<.-<,  often 
eotlapse,  and  extreme  cyanosis,  which  ends 
in  <leath  after  a  period  var\'inf[  from  wv- 
era)  hours  to  several  months,  the  heart  being  unable  to  accommodate 
itself  to  the  sudden  chanRPs  in  the  di.4tribution  of  blood. 

However,  in  a  large  percentage  of  case;-  l.S(13  cases — 47  per  cent. — of 
Arnold's  IS2!)  cases)  death  from  aneurism  is  not    <hie    to   rupture 
of  ihe  sac  but  "fn)m  prcssure  of  the  .-mic  upon  importnnt  nerves  and  blood- 
vessels, or  from  secondary  changes  which  take  place  in  these  tissues  and  in 
'Other  vital  or^ians,  as  »  din>rt  or  indirect  rc.-«ull  of  such  pressure."    In  \'>A 
[cases  without  rupture  the  causes  of  death  were: 
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Clotting  within  an  Aneurism.— The  healing  of  an  uneurifm  occurs  by 
elotling  within  the  sac.  8ince  (he  latter  is  lined  by  arterial  intima,  there 
is  under  ordinary  circumstances  no  more  reason  for  rlottinc  'o  take  place 
there  than  elsewhere  in  the  artery.  As  shown  by  Mall  and  Welch,  arterial 
thrombosis  occurs  quite  suddenly  when  the  circulation  i.*  slowerl  and  pulsa- 
tion disappears,  especially  if  there  is  some  injury  to  the  wall  of  the  artery, 
and  this  is  a  most  important  factor  in  bringing  about  ihrombosi.4  within 
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Mil  HiicuiiKiii,  though  nonui  fibrin  fvirnvnl  must  be  pr»«;ii1.  As  a  rule,  to 
fii))jrorm  aneuriiimH  the  circiilnlion  is  too  Htron^  anri  rapid  for  roaxulation 
to  xot  in,  but  in  NHi-culatcd  uiK-umni:*  »  corliiiii  niiiuuiit  uf  fibriii  collects 
alonf;  the  wall.  Each  layer  of  fibrin  serves  as  a  filter  for  leucocytes,  from 
which  uuiiv  fibriii  ffmiciil  la  gi-noralod  ami  a  .-tocoml  layer  laid  down,  and 
80  on  until  occasionally  the  entire  ancurimn  may  be  filled  Bpontatieously 
by  ft  laminated  clot. 

Owing  to  the  large  urea  and  great  thickne!4»  of  the  fibrin  depoeited. 
and  to  the  fact  that  the  intimal  endothelium  ih  in  niosi  places  stUI  intact, 
there  tit  litlic  enimncc  of  fibrobliwls  into  the  dot  «nd  little  urganixation 
goes  on.  The  aneurismal  dot  is,  therefore,  not  converted  into  a  solid  mass 
of  conneetixT  tinsne  as  in  cndartcriti.i  or  thn>mlio-anKeiti.''  oblileran.-",  but 
remains  simply  laminated  fibrin.  Deposits  of  calcium  salts  Hometimes 
occur  upon  them,  however,  and  tend  to  eonveit  the  obliterated  aneurism 
into  u  solid  tumor.  , 

aYMPTOMR,  ' 

The  signs  and  symptoms  produced  by  aneurisms  vary  great3y.  and 
<!lepend  upon  the  site  at  which  they  occur  along  the  aorta,  »a  that  Broud- 
bent  has  been  "led  to  divide  thoracic  anouiisms  into  two  classes, ^namely, 
aneurisms  of  physical  sign  a  and  aneurisms  of  symp- 
toms.  from  the  piTduminance  of  physical  signs  an<l  fvinptomi*  res|)cc- 
tiveiy, — the  former  term  applying  to  aneurisms  of  the  ascending  aorta 
and  finft  part  of  the  aix-b,  Ihe  latlcr  to  uneurixmii  of  the  IranKveme  and 
descending  portions  of  the  arch." 

The  .s  y  m  p  t  o  in  s  produced  by  aneurisms  arise  «econ<lari1y  as  tin 
result  of  pressure  upon  sunouniling  structures.  Shortness  of 
breath  is  fretjuent,  resulting  both  from  pre.-wure  on  the  iravhea  and 
bronchi  an<l  from  concomitant  disturbances  in  the  circulation  (embarraas- 
ment  of  heart  action,  stasis  from  pn'.-tKure  on  veins),  ('ough  is  a  common 
symptom,  from  pn-^^wurc  upon  the  recurrent  laryngeal  nerves  as  well  aa 
from  bronchitis  as  a  result  of  pressure  (ociasionally  from  tulierculo-iis). 
The  pre.-wure  on  the  Inryiigeal  nerve  i'au»e«  paralysis  of  lixv  corresponding 
vocal  cord  and  gives  the  rough  a  peculiar  metallic  <)uality  known  as  "the 
goose  cough,  brassy  cough,  stenotic:  cough,  paretic  eough," 
etc.  It  is  really  the  cough  characteristic  of  paralysis  of  one  vocal  cord,  and 
it  is  characteristic  of  aneurism  only  in  so  far  a.t  that  the  iatt«r  is  the  cotn- 
monei»t  circulatory  disturbance  in  whidi  laryngeal  paralysis  is  a  symptuni. 

Paroxysmal  dyspnoea  may  occur,  and  especially  in  certain 
postures  in  which  the  trachea  and  bronchi  are  pressed  uiKin  by  Ihe  utwurisin. 
This  ''asthma''  is  the  most  common  symptom  of  patients  presenting; 
themselves  for  treatment,  ami  careless  (ihynicians  oft«n  accept  its  prew-ner 
as  tiie  final  verdict,  remaining  oblivious  to  the  true  nature  of  the  disease. 
Attacks  of  (iyspniBa  or  sulTocation  verj'  commonly  con>e  on  during  sleep 
when  the  laryngeal  muscles  relax  and  narrow  the  laryngeal  slit,  Tl>ey 
occur  especially  when  the  patient  falls  into  an  unpropitious  position,  so 
that  he  soon  finds  it  most  convenient  to  sleep  liolsIi>red  upright  and  Ic.ining 
slightly  fomard  with  dun  depreiwcd.  This  position  affords  (he  maximum 
space  about  the  air-passages  with  the  minimum  of  teiiHiun  upon  them. 
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Not  infrequently  a  small  aneurism  of  the  arch  pointing  backwai-d 
ttn<l  pressing  upon  the  tracheit  or  bronchi  may  t^autte  actual  Kuffocu- 
tion,  for  which  tracheotomy  may  be  necessary-.  In  soini-  caHes,  hou'ever, 
the  aneiimni  may  Ito  sitiiatcil  oo  tow  that  it.  may  he  iinpoKtiblo  to  do  the 
J  Iracheotomy  below  the  area  comprcjwed.  The  only  poiwihie  tiicaos  of  relief 
ifl  then  to  disacct  or  pull  the  aneiimm  away  from  the  trachea,  or  lo  intro- 
duce a  metal  tube  into  the  latter  and  thus  hold  the  trachea  open  at  the  point 
compressed.  This  prnce<hire  is,  of  course,  extremely  difficult,  and  under 
uU  ci re unif lances  great  dvtipna'jv  from  pressure  on  this  trnchea  i»  in  ilisolf 
a  dannerouE  symptom. 

Pain  jjt  ft  common  symptom  in  aneurij<ni,  and  may  be  of  three  kinda: 

1.  Anicina  pectoris— reflex  rfinrroH  pain  over  i,lt«  hcArt  or  down  the  ana. 
This  in  iwiNvtoIly  comiiiou  In  tMirly  ;iiieuriBni  at  tli^  bvgiuniiig  of  the  ascending  aorUi  and 
frnm  the  ■iniia  of  Vdwilvii,  mid  is  prvbsibly  diic  lo  elianKor  tn  or  provun;  upon  the  aortic 
plexus.    Aftef  (lie»*  chuintes  liave  liwii  lonjt  (wIikhliKhcd  llii*  p«iii  nrny  ilinaiipeiLr  (OhI«t). 

2.  S  h  a  r))  I  y  lu  r  a  I J  i  e  il  )i«  i  ii  uiuy  uriM!  in  or  abotil  (tie  uneiiriniii  itjrif  when 
li«  wiillu  nrr  prrarrd  iijKin,  or  evmi  Biionlationuitly,  and  c«|X!dally  whnn  it  l)C|tinR  to  erode 
the  chtnt  Willi. 

:t.  A  MiMiiid  fonn  of  rcTerred  pain  nriteti  witlioul  ivILm  ini^luiiiiflm  directly 
from  pTMdiire  ii|xin  tht^  inleretwlnl  nervrM  and  (lioitr  of  ihe  bniehinl  )>lexii!i,  eii|>eciHlly  in 
nDfturiniiiB  uf  llie  tmiisvenie  niid  det<*eiidiii|e  mirUi  I1ie  latler  nmy  pve  rine  [<>  puin  in  (lie 
linrk,  shoulder- bliiilpx.  nwf  nideii  nnd  ulm  down  Ihe  iimi.  utid  may  for  a  ivhilr  In-  ini»l.'klicn 
tor  inleiciiHtal  neiiralKi^i  nr  for  the  imin  nf  pli'iiriiy.  I'ain  down  (he  nmi  ix  eH)>ceiully  coiii- 
ition  when  Itii'  tuieiiritrii  iiivulves  tlic  iiiTioiiiliinte  nr  Hubclaviun  urleheH.  jiurlienlurly  nlirti 
ihe  return  of  vcnoiw  Hiiod  in  inrertrreil  with  by  prewurv  on  the  vetiM. 

Difficulty  in  s  vv  a  11  u  w i  n  g  and  the  feelin);  of  a  lump  iu  the 
throat  may  renult.  from  pressure  upon  the  iirsophagiis,  especiftlly  when  the 
aneurism  is  adherent  to  it  or  la  infiltrattng  its  wallit.  This  is,  of  course, 
characleri.-ilic  of  aneurisms  of  the  descending  portions  of  the  an'h  and  lo  a 
less  dcpw?  of  the  descending  aorta.  It  i»  not  at  nil  a  rare  symptom,  and 
yei  is  by  no  means  as  common  as  might  t>e  expected  even  when  the  aneuri.'itii 
is  large. 

I'HYSIC.VL   i«l*iSS. 

I.  The  presence  of  a  visible  mass  upon  the  che.tt  wall  or  elsewhere 
showing  a  pulsation  of  an  elevation  which  begins  about  U.05-0.10  second 
later  ihan  the  ventricular  systole  (or  the  first  heart  sound),  anil  which  on 
palpation  is  felt  lo  be  furcible  and  e.vptiiiNilf  in  character  (i.e..  presses 
outward  in  all  directions).  The  shock  with  the  first  sound  is  usually  well 
felt  and  often  accompanied  by  a  thrill;  and  a  diastolic  shock  nrcompanying 
the  second  souml  is,  when  proiicut,  almost  ehuracteriatie.'  On  auscultation 
there  i."  u-Hiially  a  .ly^iolic  murmur  heani  over  the  aneurism,  and  i)('cii.-uonally 
a  diastolic  murmur  when  the  blood  llon:<  back  into  the  aoita  during  (iiastole, 
especially  through  a  narrow  opening.  This  is.  of  course,  most  common 
and  most  marked  when  aortic  insufliciency  is  prcJieni.  cither  organic  or 
relative,  resulting  from  the  general  dilatation  of  the  aorta. 

Long  Ix-forc  an  aneurism  perforates,  ami  in  ninny  rit-^s  when  it  Sj< 
not  jMjinting  outward  but  upward  toward  the  episternal  notch  or  clavicles, 

'  "nu  frriter  ha*  acen  one  cimc  of  bypcmvpluoniu  of  the  thigh  In  wliicb  a  <tiiui(olie 
•bDcIc  waa  palpabltt  t>*il  thi*  Im  rare  even  iu  thv  mml  ^'naculiir  fuinom.  auch  na  the  vuM-nbr 
nediMlinBl  mrcaDiata. 
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there  m»y  he  seen  a  diffuse  systolic  lifting  of  the  whole  chest 
wall  or  of  the  partH  above  the  tumor.  Tho  localized  heaviii);  Ls.  of  courae. 
moeit  nmi'ked  when  the  aneurism  is  in  the  vicinity  of  i-ariilages  or  ariicii- 
latioii£  in  the  cheitt  wall  and  in  younj^r  individuaht;  wbil«  the  mo«t  difTuw 
heaving  occurs  in  the  portions  and  persons  where  the  ribs  and  sternum 
nre  most  rigid.  Tlic  iiiipuW  thrill  mid  shot-k*,  systolic  and  diastolic,  are 
also  frequently  present  when  no  heave  or  puliation  can  be  seen. 

For  discerning  and  timing  slight  pulsations  the  writer  has  fre- 
quently found  it  convenient  to  hold  the  index  finger  a  few  milUmetres 
away  from  the  chest  wall,  and  watch  for  either  a  jx-riodic  narrowing  of 
the  jtlit  between  tlie  linjU<T  and  the  chi-:«t  or  for  &  visible  movement  of  the 
shadow  east  by  the  Snger  upon  the  rhest.    For  the  latter  purpose  the  light 

should  strike  m  nearly  ait  possible  piiral> 
kit  to  the  chest  iso  as  to  magnify  the 
movement  of  the  shadow  (Fig.  3013). 

When  nncuriTtm  is  suspected,  it  is 
particularly  important  to  ex- 
amine  the  patient's  back  an 
well  as  to  inspect  carefully  the  front  of 
the  chest.  This  precaution  was  always 
particularly  emphasized  by  one  of  the 
great  teachers  nf  medicine  who  al.-w  un- 
iutenliomUly  illustrated  its  imjwrtanct!. 
On  one  occasion  he  and  another  pro- 
fessor, who  WHS  vieiting  the  clinic,  dem- 
on.-^trated  to  the  junior  students  a  case| 
of  »u»ixrctcd  nneurism,  but  sent  him  to 
the  wards  for  X-ray  exanfination  with- 
out having  examined  the  back.  I'he  absolute  diagnosU  was  at  once  made 
by  the  huusc  officer,  who  in  ihe  routine  e\aminiition  discovered  a  well- 
marked  pulsation  at  the  back  at  the  level  of  the  third  thoracic  vertebra, 
Dulness  on  percussion  is  of  ctiursi.'  present  over  an  aneurism  aa 
over  other  tumors,  the  note  being  flat  when  the  tumor  is  near  the  surfaw, 
slightly  impro^'ed  when  it  is  tieep.  This  impro\'ement  is  often  vcrj'  .ilight 
in  deeply  rsiluated  aneurisms  of  the  arch,  and  percussion,  especially  in 
the  first  right  and  left  interspaces  and  over  the  manuhriuni,  should  bo 
verj'  carefully  carried  out  when  aneurism  is  suspected.  The  exact  outlining 
of  an  aneurism  by  percussion  may  be  ver>"  diflicult.  The  area  of  dulnesM 
on  even  the  lightest  percussion  may  be  considerably  greater  than  that  of 
the  aneurism  itself  (just  as  is  true  of  tho  cardiac  dulness,  see  page  M). 
The  uniform  dilatation  of  the  aortic  arch  (lo  about  twin-  it.-<  normal  diame- 
ter) which  is  so  frequent  in  aortic  insufficiency  may  pve  an  area  of  dulnesa 
over  and  on  both  sides  of  the  sternum  which  may  lead  to  a  diagnosis  of 
aneurism  (Fig.  311),  The  true  nature  of  the  condition  can  be  shown  only 
by  the  X-ray  (Fig.  30S). 

In  iant^  and  in  deeply  MtoatMl  nneurinmc  direct  pereu««(on  of  the  ver- 
lebral  apines  l>y  Koninyj'«  mothcH)  utty  bIiuw  «d  uuuituti  iIuIimiu  over  Ihu  cun«> 
■fioiuling  amt  (wpfcially  tiiHw<«n  lliv  tliinJ  ami  the  idxlh  thomcic  k])Jiini)  nnd  may  |irava 
of  Msistaiice  in  C9>ta1>luhin|[  ihv  lUagno^*'-    l>  i».  of  courae.  of  no  v-.tlue  in  ihoe  anewisniM 


Pii).  S03.—  M*ll>ul  dI  iii>ivr(iiu[  lur  jiulu- 
Uont.  H-,  ry^  nf  i>hivn'rr  ^nnkiikji  doiirii  ftimi 
hIhii'v;  £*.  tyt  o(  ob*«rv-«r  upon  Iv^'ti  wtlii 
p'llMilmi  iur»-.  niiKnr  aliai*  ()"l>*(in|  ftna; 
S  and  .S'.  •hwlvira  ihrnvii  hy  tlir  flii(n  upnn 
ll,r  pulHtinc  DUM.  Soll^  And  dolltil  Unra 
H»pr—»,i  thu  oiillitiH  of  IliH  pubAliiic  iiimb: 
■rram  iudlMl*  thvnMotof  niav«m*ni  hhi. 
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of  the  »rch  in  which  the  trachea  \»  interposed  between  vcrrt«bnE  and  tlie  tumor.  Thv  heart 
Ih  occuBioiially  very  much  <Us|)lnce(l  by  aii  niieuriiiin  which  nii»y  itj*lf  cotntt  to  occupy  the 
uctinl  nitr  al  ihit  lirarl.  uti  Ihnt  on  rnjiiinl  cx.tminntioii  il  iiiuy  b«  iiiislAken  for  the  latter. 
With  eareXu)  auiicullaliori.  however,  tliia  error  inKv  b?  exoliidRil. 

Pressure  upon  ihcsympallicttcon  either  siile  may  give  rise  lo  inequality 
of  the  pupils,  uHually  with  a  dilatation  upon  the  afTpcted  side.  In 
late  utages,  however,  the  .lympathelic  on  that  side  may  Iw  completely 
destroyed  and  the  pupil  then  beeomes  smaller  on  the  affected  side. 
The  dilatation  is  hest  seen  when  there  is  moderate  illuminmion,  for  in  strong 
lightif  the  reflex  puplllar  conatriction  may  overtonie  the  dilator  action  of 
the  eympathetic. 

Tracheal  Tug.— W.  S.  Oliver,  who  desrribed  the  sign  in  1878,  gave 
the  following  directions:  "Place  the  patient  in  the  erect  pontion  and 
diwet  him  t«  clone  his  mouth  and  elevnte  his  chin  to  the  fullest  extent; 
then  grai°p  the  cricoid  cartitai^  bet\veen  the  fin^r  and  thumb  and  use 
gentle  upward  pressure  upon  il;  when  if  dilatation  or  aneurism  exist  the 
puNation  of  the  aorta  will  be  distinctly  fell  transmitted  through  the  trachea 
to  the  hand."  This  traeheal  tug  is  no  absolute  sign  of  aortic  dilatation. 
It  is  us  n-iidily  produced  when  solid  mediastinal  tumors  or  enlarged  bron- 
chial glands  adhei-e  to  both  aorta  and  air-passageti  as  from  aneurism. 

Sewall  Rnds  that  in  a  large  pcrccnta^  of  tuberculous  mdividuala 
(91  out  of  212 — 13  per  cent.)  a  alight  twitch  of  the  trachea  msy  l)e  felt 
during  inspiration,  due  t«  contraetion  of  the  aceeiLsor>'  muscles,  but  tliis  is 
not  continuous,  not  synchronous  with  the  pulse-beat,  and  should  not  be 
mistaken  for  the  true  tracheal  tug.  Moreover,  in  his  large  aeries  of  obser- 
vations this  tracheal  twitch  of  non-aneuiismal  origin  was  always  confined 
to  inspiration.  Sewall  found  it  particularly  common  in  eases  of  tuberculo- 
sis or  old  pteuricics  in  which  there  was  adhesion  to  the  left  pleura.  Mc<iiaA- 
tinni  adhesions  anchoring  the  aorta  to  the  air-passages  can  produce  it. 
Wenckebach  has  also  called  attention  to  the  Isict  that  it  may  occur  in  caaea 
of  enteroplOMs,  in  which  the  heart  is  pulled  downward  with  the  liver,  and 
the  arch  of  the  aorta  thus  made  to  puli  upon  the  bronchi.  Crhis  is  well 
illustrated  by  the  patient  mentiom^d  on  page  (»I)2.)  The  tracheal  tug  is 
most  marked  in  inspiration. 

Tracheal  Pcrcus.sion  Shock  {Smith].— H.  L.  Smith  has  found  that  if 
one  lightly  taps  the  chest  wall  (direct  percussion)  over  an  aneurismal  area 
one  feels  a  sudden  increa-se  in  the  impuLw  us  soon  as  the  anr-urismul  area 
is  reached,  a  shock  rewmbling  "the  sensation  experienced  by  one  when  a 
rubberbag  fille<l  with  water  is  simkiltaneously  palpated  and  percusse*! "  (wmi- 
fluctuation).  The  fact  that  he  has  been  able  to  elicit  it  in  62  |X;r  cent,  of  his 
cases  of  which  only  46  per  cent,  gave  a  tiarheal  tug  inclicates  the  usefulness 
of  the  (Ugn.     In  certain  rases  il  is  undoubtedly  of  con»dcrable  assistance. 


THE    PUtdATION   AND  ARTSBIAL  PUU^E  114    ANEURISM. 

The  pulsation  over  the  aneurism  resembles  the  form  of  the  arterial 
pulse  except  that  owing  to  the  elasticity  of  the  sac  the  rise  ami  fall  are 
usually  more  gradual.  It  is  sometimes  of  importance  to  tletermine  whether 
tlie  pulsation  corresponds  to  an  aortic  aneui'ism  or  an  aneurism  of  the 
ventricle.    I'hia  requiivs  the  most  carefully  timed  tracings  simuttaneousW 
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from  apex  nnd  tumor.  If  (lie  pulsation  in  the  ancuriitm  bcgiiu  .07-.O9 
serutid  later  than  the  apex  i>eat.  the  am^urism  may  be  assumerl  to  firiEe 
from  the  aorta.  If  It  aiW^s  rrmii  the  ventricle,  the  two  will,  of  course,  Ix; 
synchronou;«.  On  the  othtr  hantl,  as  ocL-urred  in  a  case  still  under  the 
writi'r'.t  olKiervatlnii,  the  two  jtulitationi)  may  be  almoUitely  xyiichronous 
and  yet  X-ray  iiitd  other  agiut  luny  show  that  the  aneuristn  ariaett  frutu 
the  norta. 

Delay  and  Inequality  of  (he  Pulse.— liK>i|uiility  of  the  pulse  in  c&sm  uf 
thorarie  aneuricim  wan  recogniiWHl  by  Harvey,  who  atatetl  very  eorrectly 
that  "the  pulse  in  the  corresponding  arm  wan  small  in  consequence  of  the 
greater  portion  of  the  blood  heinfc  diverted  into  the  tumor  aiu)  so  intcr- 
tt'pled."  The  nature  of  this  inequality  wa!<  made  the  nubjeet  of  a  careful 
clinical  and  ex[H>ri mental  study  by  Marey  and  l-'ranvojs-Franclc.  whn  found 
that  when  an  nneuriflm  with  clastic  walls  occunvd  nlung  the 
aorta  it  served  to  damp  the  oscillations  of  pressure 
in  the   arteries   nearest   to   it  and  thuK  to  make  the  puW  smaller 

in  tlicw  arteries.  The  pulse-wave  thus 
became  smaller  and  its  onset  less  sud- 
den, the  upstroke  Iwconiing  ve ry 
ublique  (pulsus  tardus). 

Certain  aneuri!<ma,  however,  have 
no  effect  i)n  the  pnlw.  and  it  may  be 
even  larger  upon  the  side  of  the  aneu- 
rism than  upon  the  uiiafTeeted  side. 
Murey  and  Francois- I'ranck  showed 
upon  their  models  that  if  the  sae 
was  inelu.'<tic  the  pulse-wave 
was  increased  on  the  af- 
Fected  aide,  and  its  ehnracter 
became   collapsing. 

UtvinK  to  tliix  ilKnipinx  of  tltc  pulBD-ivttve,  Ihi?  niaxiiiiiLl  iiiiil  iiiiuiiiifil  lilood-prmmir 
in  the  kitcriw  iituml  tlii'  iiiiPiirJKm  lend  to  op]iniiich  (he  ninui  prcnaiiiV'.  hi  thiU  the  rniuri^ 
nial  pUMMirp  muy  hr  (mm  H  to  .10  mm.  I(i»~"r  thnn  Ihf  mnximol  prmsiire  in  Ihe  op|iotJt 
nnri,  tlioitjcli  tlitrre  iiiuy  Ije  ii  coiwidernlito  liilTprent'V  in  the  size  of  ibc  piiIiMs  wilbotiL  aii: 
iiinrkod  difFeri'nn>  in  iniiximiil  or  iiiiiiimul  pmMiim..  The  miium.tl  prnKurv.  bnjii]!  ainaulj 
insurer  to  titc  inrnii.  ii>  Icks  iiiTretcH  t.hiin  in  (lir  ninximiii,  ami  often  ni>  ililTemiic^  can  Iw  niitrd. 
rliuiii;iv<  in  tlic  -ixo  niu]  in  (lie  i|iiHlity  cf  ihe  juilm.-  in  the  Tuu  ludiiil  ^rteriet  urv  inucti  iiMirv 
marked  to  llii-  iiulpiilin^  fitiL-er  (tiiui  In  ihe  tn»tnimpnt.  for  ihc  sUhvpiI  circuUtion  inuj-  l»p 
ruinpt-nHHlcil  l>y  h  I'ichI  vasnroniilni'l.ion  uliirh  tmuhfu'  h  Hinuller  piilne  uithoiil  appreciable 
phungjc  in  till'  pulnt'-wiivi.-,  l^ie  piilso  ib  usually  smaller  u  n  il  li!>ii  iiii<lclcn  r)  n 
rhc  sill*'  ne  II  rent  Ihe  iitieurixm.  ami  lieiiKi"  olicn  ajipraii.  lo  he  rrlanlt*]  n'beti 
tliin  in  ilul  iicliinil.v  l)ii'  ratp.  ihoiiiili  in  iicIuaI  ruci  i)ii>  iinori  til  llit-  piibn^uiivo  in  v.vticliraiiKMi 
mill  only  Ilie  nunuiiil  »f  rlie  |)iil«-ttiive  in  beUti-il  [l''niinoiK-Kninek,  Mnrey,  v.  KiemmMn)] 
(Pi)I  'JfCt),  l''ran<,'oi»  Fraiiok  uiiil  Mnrey  iJiow«i,  hoBTVtr,  ttinl,  lioih  in  mnn  noil  in  Iha 
model,  the  prewnff  ••!  :iii  i-biHlir  »iit'iinHni»l  atic  iiIuiik  the  utiria  ruUMil  u  K^^ieml  nloirii! 
in  Ihc  t rannmiMioii  of  (lie  piildt'-wuve {ujn-x  Iwul  — ntdiiil  puLwinlerval  —  0.2-0,22 ii*cond  ' 
iiislOHd  !>'  ()1^  0  14  itoennil)'  in  :i1l  lhi>  iirrj^rim.  mi  ihnt.  ihf  i>iilmyH'HV0  in  both  radiiU 
urlerim  t)(-)rinn  at  extiell.v  (lie  Knini'  liiniv.  ^V1ii<n  th<'  ^tm^uriiuii  ari»es  nut  fruin  Ihp  nnrta 
l»il  npon  Ihe  iiinomliute  or  llic  ^mlicUvian  iiMery.  thr  result  imlifftrrnt.  The  piilxe-wavr 
in  the  jiorta  now  aiivanmw  at  ihc  uminl  rale  (apex  ^  railial  —  O.I'iJ-ti.H  «ecoiid).  irlutn  Iht 


A  "    B 

Fic.30«. — KItcet  uiwii  lilt  rm-iilauiui  ci(  m- 
IvrfHioiiiit  tAjiuiMi'lHirrtr.iiiiil  i  Hl^vii  i-UiilirhuUt 
nlonl  IhFtnurwnl  nn  Hrlprv  iii  ■  niMrl  if  thr 
riririUAtion^  <M(Bjl1l«d  IrolD  FrBDCoLii.Kr«iiek.> 
I.  2  3  rE|)rBnil  ■uccoviiB  liinr  iuarkliiK>. 
VSMT^  prMHurp  euntt  witliiri  ll»i  ui'vUI  nf  ihf 
Tailririf;  AUT,  pn«i^iirr  curve  virhiit  ilkpmHkl 
»rlery,  A.  nomirhlitrlcrv.  Tl>«  ela^Eto  40  ilifnm. 
i>>im  tliv  W14  of  llir  tiul«r.  rJrlDy*  f  liD  upfflnfke. 


■  In  cii»e»  in  which  aiirlic  inmilfirienry  h  [)^l^«'n^.  Mficcinlly  milh  iineuiinna  of  th* 
aM-fiMilinc  jtrrh.  ihi"  delay  of  Ihe  pulse- wiivn  in  not  prrsi-nl. 
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Ih*  romi  "I  ths  i>iil*(^ini<'o.     iSrlirtnatit.l     Bp.  hlixxl  priK-iir*  in  mm.  lie;    MA.  |ml>t  in  risht  mllal 

»-i'r  I'iitiu  ncrrl4.  Ill,  Aiiriiinitm  xi%h.iu  thi»  »f*«i"vnf»*  paHirm  t*f  ll«r  nrvTi  of  lli«  boru.  IV.  Anvuriin 
u[x>Tt  i]>n  Irfi  'iilwUvian  nrifrr  Tlip  ftr>^  robiinn  <if  tiKiinv  imUmitR  bl^nil'-prwuni  in  mcu-  lis;  Iht 
■rrwiriif  'nhijim  lti'lic«r«4  flir<  frfiii*nii«>ifiii  ii(n«<if  1^^  piU>v  «<iv#  tn  <#Kind*-  Tli«  lljninH  civfv  ■raij^coL 
lli'iiicfj  rh«  iljirprnicTa  nrr  Ijtrwr  nmii  iirv  ii>iiftL1>'  rjmMiii1«r«l. 

truiifliniiBioQ  iii  the  ntWty  fnim  wliich  llif  luieiirimn  nriiHw  is  sitiiiwl.  TJii«  iiiilHr-uutv  i*. 
thrrrfarr,  ilpRniUly  nrtunlful  (».1).>  li>  ».(|7  Hnmtiil  Intrr  ihjin  in  tlic  other  nxljiil),  in  xcime 
fiwd)  evi'ri  when  llien-  is  iiu  itilTen-in*  in  tli*  Biiddmtietn  of  I  ho  tipttlrokM.  Th  i«  li  i  f  • 
trrnncp  in  the  tiinr  of  tlic  puliip-wnvi-*  whi^ii  preiieDt  fiiriiiahefl  ■ 
tnranf'  oT  <llrreretiIiHTliijf  t>p(u'«f<ii  aiielirinmof  Ih*  innnmiiintcar 
Biibcliivinii  ntlrry.  ninl  ik- 
moiulrnlt'ii  ihnt  Ihn  onrln  itnolf  i* 
not  invI>l^'«||l  (Fnnnois  -  I'raiick,) 
Tlii"  fiiPt  niiiy  hv  ot  nn-at  jtnictical 
im|)orIjincr  in  dtrlcnnininic  (he  npcr- 
iitivv  trvnimuril.  specially  when- 
tlic  nliailowcnAt  liylhiianpiinsni  lit^ 
!,c1oMi  En  That  nf  thn  anrtn.  Ilnu- 
«vvr.  tliisitciiiy  in  thi?  |)MlM><liie«  tiol 
occur  in  all  aiM-iiti)>r!n,  but  mily  iii 
thi>M>  nbiMC  wall"  an*  oliMtir,  — ihi^ 
erculpr  iiiimbt^r.  It  luiiy  idiiu<lJBii|>- 
prar  a*  clotlinx  cxicnim  nlniiK  l)ic 
w;iIIb  of  thf  Jinwmnm.  «n<l  ihp  ela*. 
licjty  uf  the  sue  n  ihiis  Inwrneil. 

In  view  of  tliesc  facta,  it  Uevidt'nt  that  the  form  of  the  pulse  traciOK 
is  of  no  more  valu«  than  the  simplp  palpation  of  the  pti]Ri>  in  tlift  ttiaxnotii.i 
uf  nn(rurii«m,  anil  the  only  Kriiphir  niolhotl  of  practical  iniportjmcp  in  thai 
of  takini;  Himiiltanooiift  tracings  from  both  ntilinl  or  both  carotid  arteries 


Flc^.  atXt. — flfi'Lial  put***  1r«cUi|pi  from  lliu  titi'i  bu*1  ItFc 
rnJikl  iirterit*  of  a,  palimt  witli  uibiuuiii  cI  Hi*  nr>t  |«rt  of 
tit*  mrcli  <'t  f ha  mportH-  TU*  uititrcikp  nf  ihm  piilJv-^iTavr  Hi  tl*p 
niiVl  rwlinl  Hitiiy,  •)m(1i  ia  nnnr  in  ll>s  ■anirldn  llikn  ll.r 
Ipft.  i'  morr  tn^ml  <hsn  Itiat  Ik  Ih*  lallei. 
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in  cft«8  whoro  it  is  ncfcsaar>'  to  determine  whether  an  aneurism  is  confine<] 
to  tht^  innominal4>,  .mibclavian,  or  narolit)  art<*ry,  or  whether  it  alHo  involves 
the  itorta.  Tliese  relations  often  cannot  bo  shown  by  the  X-ray  and  real 
upon  thifi  differentiation  alone. 


X-RAY    EXAMINATION. 

MoBt  of  the  things  which  are  inferred  from  physieal  cxnminntioD 
tun  Ix-  ut'tuully  seen  with  the  fluoroiscopc.  and  an  exactness  of  diaKDoais 
can  be  reached  which  is  utterly  itupossible  with  the  ordinarj*  niethodji.  In 
i04  cai<ei<  of  imeurisin  thus  examined  by  Bactjer,  ihc  clinical  diaguoas  had 
been  correctly  made  in  70  per  cent.:  there  had  been  tentative  diagnoaia  of 
ttnoiiri.tm  in  20  ytor  cent.;  and  an  u  nttu.'^peet  ed  aneurism  had 
been  discovered  with  the  X-ray  in    10  per  cent.    Theao 

lindin)C!i  are  particularly  important. 
Mnce  it  K  jiiat  in  these  early  ca«es 
when  the  physical  signs  are  still 
imlermite  thai  t  real  nient  may  be 
profitably  institute<l. 

However,  unle»t<  certwn  preeau- 
tions  an;  t^ken  in  the  examination 
an  aortic  shadow  may  be  seen  which 
may  Ik-  dlagnoiw^^il  an  uncurixm  even 
though  none  bo  present.  This 
roun<led  ;<hadow  hs  en«l  by  tlio  arch 
of  the  aorta  just  to  the  left  of  the 
stcniiim,  and  it  may  be  N[x-cially 
iiDtrked  if  the  aorta  Is  somewhat 
tilted,  as  sometimes  takes  place  in 
i^Mteropto^s  (Wonrkcbach).  Holz- 
knecht  has  shown,  however,  that 
this  error  will  nut  Iw  made  if  the 
patient  is  also  turned  so  that  the 
r«yi<  pa.'H*  from  left  back  to  right  front  (Fifi.  81).  The  normal  aorta  thus 
lies  in  u  plane  paruUel  to  the  rays  and  i^  seen  a»  a  narrow  nearly  vertical 
band,  with  the  light  spaces  of  anterior  and  posterior  mediastinum  in  front 
and  Ix-hind  it.  The  uniformly  dilated  aorta  iipin-ar.-s  lu*  a  wide  but  uni- 
form band.  The  aneurism  uf  the  ascending  iiurta  appears  as  a  battledore 
or  tennis  racket  with  handle  up,  the  aneurism  of  the  arch  aa  a  racket  with 
handle  down.  Aneurisms  of  the  innominate  arc  separated  from  the  aortic 
shadow  by  a  clear  space  which  is  bridged  by  the  narrow  shadow  of  the 
»rt«ry. 

As  Baetjer  states,  it  is  most  important  to  examine  the  cheat  for  mal- 
formations and  for  misplacement  of  the  aorta  which  might  be  miMaken 
for  aneurism.  PersiBtenec  of  the  ductui*  arteriosus  (Botaiti)  must  abo  be 
considered  in  shadows  near  that  of  the  descending  arch.  The  shadow  of 
enlarged  media^ilinal  glands  is  u^unlly  spe^-kled  or  blot^-hy  with  occasional 
lijthter  areas,  rather  than  uniformly  dark,  while  the  edges  of  sarcomatft. 
and  other  mlid  tumors  are  often  irregular  and  may  fade  away  graduaUy 


tram  biUnd.     <Kintliifu<>t  Pcnf.e.  M.CiwpFi,) 


into  the  BurroundiDg  tissues.  Moreover,  unless  there  is  a  coiudderable 
il«gn>e  of  intni«iiccu1nr  dotting,  nn  UDCurit^m  will  Ix^  .'^n'cit  to  rxpuiul  «luring 
syHtole  and  to  contract  in  dia^ole,'  whereas  a  solid  tumor  will  at  moat 
rotat«  upon  its  axis. 

CHARACTERISTIC   FEATURES   OF   ANEVRI»M»   AT    DIFFERENT   SITES. 

Charaeteristic  features  of  thoracic  aiieuriKOiH  are  given  in  the  table 
below.  It  muftl  be  borne  in  mind,  however,  thftl  ihej*  represent  the  con- 
ditions only  while  the  socurisms  rpmaln  relatively  small,  for  with  their  fur- 
ther jtrowth  they  may  press  upon  other  structures  and  so  present  the  picture 
of  an  uneurif^m  affecting  a  dtfTerenl  part  of  the  aorta.  Lar^e  aneurisms  also 
displace  the  heari,  and  may  evon  occupy  the  usual  position  of  the  Utter. 


Via.  30*, — Ruli<i(nph  ol  ■  poiiiii  fritli  dil- 
fute  iltlRKllon  of  llip  nrrh  of  ihe  Avria.  iKniJ' 
tiBMuf  Prof^C.  U_  VooprrA  'Hit  Ojiur*  nitti  vhowji 
ililitlauciii  of  ihr  Ivft  v«ntrid«  tuttl  ■^ifhl  diUutitin 
nf  th*  Wt  auricle. 


Tto.  309. — DinRmn  nf  thv  f^illoiniph  (honn 
<n  Fit.  AOH-  T^f  brokoi  lltin  In'lifal'  Ui»  iior* 
Difti  iiutllno.     AO.  wina:  OES.  uvupliwfui:  LV, 


Aneurism  of  the  Heart.— .Si/mploms.— Indefinite  signs  of  cardiac  weak* 
ness,  I'hifi'ta.il  siijng.. — Two  points  of  maximal  impube  over  which  tracings 
show  exactly  synchronous  pulsations  (this  point  ix  far  from  pathof^Do* 
nronic).  Irrejtulftr  outline  of  eardiar  dulness  (enrapsuhited  pericurtlitis. 
pleurisy,  and  tumom  must  be  excluded).  Sometimes  systolic  and  diastolic 
murmurs  over  heart  and  aneurism  not  present  over  aorta.  I'uIm. — Feeble 
but  equal  and  not  dela>X'd.  ,V-ray. ^Bulging  of  shadow  of  ventricle  or 
auricle  with  enlarRement  of  shadow  synchronous  with  systole  of  correspond- 
ing chamber.  HupltiTf.—lato  pericardium.  Death  often  from  cardiac 
weakness  or  coronary  sclenisis. 

Aneurism  of  Coronary  Arteries. — Symfitamtt, — No  charncteri!<tic  symp- 
toms. Occasional  cardiac  pain.  I'hysital  signs.  —  Arteriosclero«s.  No 
characteristic  signs  or  even  sigrts  of  illness.  (.Aneurism  usually  sixc  of 
pigeon's  egg.)  .Y-ray.  ^  No  abnormal  Khudowii.  Rupture. — Into  peri- 
canlium  in  19  out  of  21  cases.     In  one  case  into  pulmonar\'  arterj'. 

Ascending  Aorta;  Intrapcricardlal  (Aneurism  of  Symptoms).— %tNp- 
lotna, — Angina  pectoris.     Attacks  of  cardiac   asthma.     Precordial  paio«. 

■  tlolsknechl  partJcuUrl^  etaphatdiM  1h«  importance  of  uunE  the  lead  diapbMEm 
in  Mtamhiing  tlic  iM%m  of  the  nhsiliiw  fur  pulaalioo. 


938 


DISEASES   OF   THE   HEART   AND    AORTA. 


E'ain  down  right  or  left  arm.  Shortness  of  lirciitli,  SymptomH  of  cardiac 
failure  predominate,  l^hysicai  »ign». — Distention  of  veins  of  head,  neck, 
upper  chest,  amis;  ojdema  of  tlio^w  parts.  Trafhcwl  tug  absent  while 
uneurism  is  small.  I'upils  equal  if  nneumm  is  small.  .Vneiimm  usually 
small,  niliiated  in  .second  and  thin!  right  inU-rspHces.  Pulsaiiiim  in  seeuiid 
and  third  right  int«r«pae«9.  Often  signs  of  aortic  insufficiency,  tieneral 
cedema  from  aortic  insufficiency.  Puhe. — ^Delay  of  piilse-wave  uniform. 
Pulses  may  be  equal  in  both  radials  or  may  be  smaller  in  either.  X-ray. — 
Inverted  racket -sha]>ed  shadow  in  left  [>oflt.  to  ri;;ht  anl.  ilhiniitmtioti. 
Arch  of  aorta  dear.  Huplurc. — Into  pericardial  cavity,  I'ulmouary  arier>'. 
Iti)!ht  auricle.  Su|)erior  vena  cava.  (KsophaKus.  I«ft  auricle.  Right 
ventricle.  Left  hin>c.  Right  lung.  Olker  rauwit  of  death.  ^DysptneA. 
Hxbaustion.  llydrothora.\.  Ilydropericardium.  Bronchitis  and  pnpu- 
inonifi.     I'ldmimary  itifamtun.     SulTocatinti. 

Aneurism  of  the  Ascending  Aorta  between  Pericardium  and  Innominate 
.Artery  f  Aneurism  of  Physical  Slf;n$). — Si/mplom*. — Slight  dyspna-a.  Pain 
when  aneurism  presses  on  or  erodes  chest  wall.  Often  an  accidental  GndtnR. 
I'/irfniftil  it( JUS.— Hushed  face  with  dilated  veins;  sometimes  (edema.  Di- 
lated veins  of  arms.  Pulsation  in  second,  third,  and  fourth  right  interspaces 
ioccasionaily  HhiftiniK).  Dulne.'H  to  the  right  of  the  sternum,  lun  over  the 
manubrium.  Systolic,  sumettnics  diastolic  murmur,  thrill  and  diastolic 
fhock  over  aneurism.  Tracheal  tug.  if  aneurism  is  large.  /*i(/«e.— Uni- 
form delay  of  pulse,  both  sides  synchronous.  Right  radial  usually  smaller 
than  left.  -V-rat^.^Tu  right  of  sternum  in  second  to  fourth  interspaces; 
best  made  out  in  post. -ant.  or  right  post,  lo  left  ant.  illumination.  In  left 
post,  to  right  ant.  illumination  inverted  racket-sliaped  shadow.  Compli- 
ralion*. — Often  aortic  insulficienry.  Bronchitis.  Tuberculosis  of  right 
lung.  Hemorrhage,  Right  hydrothorax.  Kupfurc— Into  pericardium. 
Right  pleural  ravity.    K'ncht  bt-tnti'luis.    Right  auricle.    ^u|><-rior  vena  cava. 

Aneurism  of  the  Innominate  Artery. — Symptoim. — Like  those  of  an- 
eurism of  arch  except  that  there  ia  no  dysphagia  in  small  aneuriamB.  Pain 
and  nundme.ss  down  right  ann  and  to  right  shoulder,  Hhifgirat  tigns. — 
Dilated  veins  and  swelling  over  right  arm  and  right  side  of  face.  Dulneaa 
extends  out  under  right  cliivicle.  I'ul.saUng  tiiiuiir  iiiiiy  be  felt  under  the 
right  clavicle.  Paralysis  of  right  vocal  cord.  Right  pupil  in  early  stages 
larger  than  left.  I'uhe. — Right  radial  puLse  smaller  and  definitely 
later  than  left.  X-ray. — ,\  f-shaped  shadow  is  seen  upon  the  left 
arm  of  the  V  which  the  .thadow  of  the  innominati'  art,eiy  makes  with  that 
of  the  aorta  on  left  post,  to  right  ant.  illumiiiatiun.  CoM/diratwnn. — Right- 
sided  bi-onchitis.  Bronchopneumonia.  Tuberculosis.  Hydrothorax. 
Rupture. — Usually  points  upward  and  outward  toward  the  clavicle,  but 
may  point  downward  to  pleura  or  bi-onhci. 

Aneurism  of  the  Arch  of  the  Aorta  (Aneurism  of  Symptoms). — Symp- 
foms. — Change  in  voice,  especially  high  notes.  Brassy  cough,  DifTicuUy 
in  awalloning.  Pain  in  throat.  Dyspmea.  .imnctimcs  amounting  to  8ulT(»- 
ratJon.  Phiffical  s£jfn«.  —  Inequality  of  pupils.  Usually  dilatation  of  left 
pupil.  Dilated  veins.  Hush,  and  sometimes  swelling  over  left  side  of  faee. 
pheat,  and  left  arm,  or  change.-'  bilateral.  Tracheal  lug  early.  Pulsation 
palpable  in  suprasternal  noteh.     Pulsation  in  suprasternal  and  supraclavic- 
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iilar  fossil.  LUtiiiK  uf  Ttmnubriiiin;  Inter  perforation  of  manubrium  or 
-swrnoclavifulitr  iirliculution.  Piilpsiblc  heaving,  sy.itolic  »ii<l  (iia«lolic 
fibonkii,  and  oft^-ii  thnU  over  maiiiihriiim.  llearl  Bounds;  UHUally  ayatolic 
murmur  and  wometiiiifB  diastolic  murmur  owr  tht.'  lumnr.  la  niiourimn 
beyond  the  innominate,  the  avHtolic  murmur  may  be  heard  in  the  left  car- 
otid and  bmchiul  but  not  in  the  right.  Bronchoseopy  may  nhov;  tumor  per- 
forating bronchus.  A' -ray. —Shadow  racket  sliaped.  especially  seen  in  left 
post.  t(i  ri)chl  »at.  illuminatiun.  Post.-ant,  or  Ant.-post.  illuminatiun  neca 
OB  massive  shadow  above  that  of  (he  heart.  Cowip/iVidons.— Bronchitis. 
Tul)erculfi!<iM.  KufTocatioti  (asphyxia).  Inanition.  Huplure. — Kxtenially 
(anteriorly  through  manubrium  or  above  clavicle).  Into  loft  bronehun. 
Trachea.  (Kiinphaj^uA.  t.un;^  and  pleural  cavity,  jiericardiuiii.  mediasti- 
num. Pulmonary  artery.  Otliircnu.sci'oj'dcdlh. — Exhau^^tion.  Pericarditis. 
Collapiie.    Suffocation,    tlulema  of  laiynx.    Pneumonia.    Tuhprculoais. 

Aneurism  of  the  Descending  Aorta.' ~>S'i/r/i/>(()trM. —  Lancinating  and  bor- 
inj;  pain.i  in  hack,  left  shoulder,  left  side,  and  left  side  of  abilomen.  SliffnesB 
of  back.  Shortne.ts  of  breath.  When  the  aneurism  is  near  the  diuphra^ni, 
abdominal  pains  may  be  prei^nt  ami  the  eomlition  may  be  considere<l  to  lie 
abdominal.  /•Aj/Wcrt/ j(i</«*,  —  Vi.<ib!i:  pulsation  just  li>  left  of  spinal  column. 
Uulness  on  percussion.  Heart  sounds  and  corresponding  shocks  over 
aneurism  and  tenderness  over  corn-spondinft  spines,  .Vrcas  of  hyper- 
esthesia or  anal|;etda  in  correspondins  spinal  segments.  I'uhc. — Ptilses 
^yni'liroiiims;  smaller  and  moif  gmdual  in  left  than  right.  A'-my. — 
y-shaped  shadow  to  left  of  sternum.  eiipGcittlly  in  right  po>-terior  to  left 
anterior  illumination,  Coniplirtttionjit. ^l/ph-mM  bronchitis,  broneho- 
pneumonin.  tubi-rculoHis,  hydrothorax,  paraplegia  from  erosion  of  vertehrff. 
fli(;)(iirr. ^Backward  and  e\iernally:  into  a-aophagns,  left  pleural  cavity, 
right  plcuriil  cavity,  bronchi  and  lun^,  pulmonary  artery,  Otkrrrauntcof 
den  (A.— Pressure  on  trachea  and  bronchi,  exhaustion,  pneumonia,  and 
tulwreultwis. 

The  following  histories  illustrate  typical  eases  of  Aneurism: 


AscBXDiKo  ABcn  xnavs  Pratt'.* an u'm  (Axrckmu  nr  I'hvsibai.  t^ioNsj. 

D.  N.  I...  u^d  45,  mnrrieit.  Eneepl  fur  a  ivct|.«unipenBat«d  aortic  inMilBdcncy  for 
thu  piixl  oij(ht  ^'Rirs,  wilh  ilitcht  iih»rlticn>  of  bmatii.  hn  Ian  1}«#a  quil«  h  o  a  I  t  h  >'  .  In 
November.  lOtU.  hU  aneurism  na*  (Uncovered  acel  den  tally  l),v  liis 
brother,  who  is  a  ;)tiyjuciuil. 

E^xaaiiniilioii  t>_v  Dr.  (Mrr  rfvcidcil  u  UTll-nciuritilu-il  mnn  «ho  <loni  not  s)iprHr  ill. 
Face  ft  lilllc  onjreslwt,  veiiis  i>f  iitok  ami  iimi"  full;  |iiiW'  4H  jM-r  minute,  tjolh  appunriiti}* 
HyiicliruDUiLi.  ■  tilllc  l^rgfT  on  Wl  Ihuii  on  njihi  iniiuiinnl  junwiirp;  li-ft  nrni  1 10;  right 
ann  12.S).  Tbcn- is  no  Imchcal  lU)£.  (h'cr  ihi*  ihcinut  a  W!n  y  imfiiil-o  iv  i<i>i>ti  in  idl 
the  HkI)!  inter>|>uce>  :ihoty-  die!ivi-r.  ami  un  aTva  nl  iluhimeafloulliiuxl  in  Pit!,  ^tlU,  \.  Hdn- 
livf  purdiac  diilnrim  jii  rniiHh  inlrrsimep  eitMids  I(l.."i  cm.  tn  left  iiml  l.'i  cm.  lo 
ritcht  of  iniillliir,  <)i~cr  liic  ftiieiiriiiiii;il  )in>ii  then*  i*  a  marked  nyMtnlic  thrill  and  inumiur: 
nvtf  ihp  heart  a  tUTHtolic  uad  iliuatolic  niunuur. 


'  In t20cwwtofanctirlBmof  ihe'lMc^mtingaortacolleelcdfrmnthellteratntfi 
found  puin  in  7^.  ilyii)<tiuinii  in  2U.  lurtiiatc^mnun  l.t,  liu'iiioplyxiH  21.  Irft-si<ted  jdetmloffi) 
sion  in  a  few  c:km.     Aii'ln'ff  foiiiul  only  .S  cntr*  i>(  ))iini|>lci^a  fnim  nnciirjan  in  the  Htern-'" 
lure.    Thi-  ihipiition  iv  often  (iwni  Id  lo  l.j  yoiir*;  liiniwr  than  ilvn  <tf  Hiieii rii-nw  i-lwnherc. 

The  couitiliuii  in  ver>'  well  di»ctiiiH^l  in  t^nfcU^li  by  Onlcr  aii'l  morv  ns*nllv  by  Hewlett 
'  and  llark.  who  )[ivc  exrcllrnt  irulioffmplw  uiul  ;i  very  iiBcfiil  «iiinmnry  nf  thr  hiertitnnt. 
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X-ray  eianiiuilloii  by  Ilr.  Barlji^r  sliowtMl  llie  puUiilio;  shadow  of  kn  knciiriiun  of 
MiRe  earre^ioncGng  to  Uic  nrm  obtniiml  on  percUMiign,  uriHnx  from  ihe  a«ceoilint;  tirch  of 
the  norta. 

l*Btieiit  left  (lie  IioMiiitnl,  and  oae  niooth  Inter  diet)  vrilhout  wnmjnjt  whilo  a«lt«p. 
The  only  ngn*  of  tho  apprvnchinK  rnd  n-prr  fUltvn  imnul«s  of  «terturou8  brealUug. 
AiiioiM.v  rvveaJtHl  a  Ur^e  Aneurism  correnpondinif  (u  thxl  diagnoMd  cliiiicull.v,  aa  wrcU  •• 
artuniwolurusu  mid  aortic  ituufltdRuc}'.    There  U  tin  nutc  of  rupture  of  the  •ticurum. 


Fin.  310.— 0*nliiu  dulnam  in  own  of  aneuriim.  \.  Aimulinf  ■u>u  (D.  N,  t.).  U,  Subtlavlwk 
•rury  (J.  K.^i  (he  hIiihIaI  ank  iii>Ii<atn  tlia  luutur,  liic  curva  luJieiiU*  Uie  pulttliUD.  C.  dseuod  part 
s(  the  uaan'crw  partion  of  Ih*  Btfh  <KJ. 


An'kciukm  or  Iicxomixate  Autert. 

J.  R.,  aeixl  44.    Had  syphila  13  yeare  a^,  oll)«rrfi»o  hralthy. 

Two  jmn  NEo  complnincx)  of  aching  in  right  ilioulder  and  right  «ide  of 
neok  down  arm  to  hand.  No  pain  In  chmi.  Thurr  were  ■n-rUiax  of  feet  and  nnklcii  and 
shoTtnnw  of  bmtth.  About  iliiB  time  he  becan  to  have  troublesome  paroxyum*  of 
oouichinK.  In  May,  KHkl,  notiecd  that  hia  vuici!  wan  "crarkcil."  In  Aucost. 
ItMVt.  ho  nolictd  a  pulBalinjc  »w<'llin|[  aboi-p  thp  Tif;ht  rlavicle,  Tlui  waa 
diaKnourd  a*  aneurisin  of  Ihe  tiinoniinaie.  and  the  rlj^lit  carotid  waK  Hirated 
above  the  tumor.     The  Kiihdn^-inn  eoiild  not  lie  tignled.  w  the  patieot  took  chlorofoem 
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builly.  Adcr  the  liKsiioa  itio  Uimor  mpidly  increiunl  in  site.  W}ien  he  eritti«d  xbe  Juluia 
Hopkinn  lIiMpiUi!  iwn  munlh^  UUr.  hia  mice  tviu  hiwlcy.  ilu?  rigiit  pupil  wiw  Lincrr  thiM 
the  lf(l  lirritation  of  tiir  ritcht  K.vmpaihetk  Kanxlin),  »nA  a  laree  roui)d«i(l  piilmliiitc  tutour] 
uiui  Mvri  oc<.'<ipyiiJ^  (he  position  of  the  iniiltut>riiuii  uikI  (rxlvnijiiijj;  uul  uluiig  the  right 
cUvicle  (Fi|[.  310.  A,  B).  The  pmmineDCir  of  (hi*  tumcir  in  ihown  in  Vig-  .■^--  (H-or  iho 
iiiinur  n  well-inarkeit  (<.vatoIic  nnil  <lia;H|o1ic  f^hork  may  !»>  felt.  The  two  heiirt  DoMiidn  %n,f 
hennl  over  Ihu  tumor.  There  is  uoiiie  resoiiaiiw  on  peroiiaiiioii  belween  the  tumor  niul  ih 
henn.  The  arfa  of  eur<liite  dulneu  in  not  eiilarKml,  but  .1  soft  dinslntie  murmur  m  heard 
at  u|iex  BUi)  tiBM,  The  rieht  radial  piiliw  t«  smaller  than  the  leFl  iin<I  n  liltle  iletu.ved.  The 
blotKl'pntmure  varied,  ut  timt  being  tiJO  ill  Uitt  iirni,  HQ  ill  the  right  bnichial,  lator  teuch* 
inK  1 '>CI  in  riahl  nn<l  HI)  in  Ic^fl. 

I'ulienl  waa  neen  by  I>r  Finney,  bill  wiring  and  other  ope^l(i^'e  prucettures  were 
Ctintiilcred  impnioliculile.  He  wiui  kepi  ut  nst  iti  lieH  on  renlrictwl  diet,  but  nevertheUii* 
the  iineuHHin  irrew  rHpidly.  as  ithown  by  the  »iirct>Aiive  etnvslinnH  in  Fijc,  ■tll'J. 

On  Ovv.  2.  u<  4.00  A.M.,  he  fell  u  severe  ihrubbiiw:  in  the  uneuriun.  iukI  a,  i7t)ufile  of 
■mailer  linlKinRi^  It'iR.  'U)2)  npfieured  upon  its  «iirfnce.  whieh  hod  not  been  prmcnl  ibo 
Jay  U-fore.  aiv\  'he  wlmle  iincurium  nppeantd  to  1>P  definiloly  UrK«r,  The  jMitient  inHisled 
upon  Icuving  (he  liuipitui  ut  once  U)  return  to  hia  hoiue  iii  ijuutli  Caraliua. 

AxeCKLtU  OF  TKE  FtRST  pABT  OV  THE  TEA-VaVEflSE   ABCH  OF  THE  AOBTA. 

J.  D  ,  an  unmnrricd  Knilor,  i^c^H  37.  entered  the  Johns  Hopkinn  Hospital  on  Jan,  S. 
UOB,  eonipluinini:  vl  paiji  in  the  chest  mid  inability  ro  sleep.  He  ha<l  had  no  iiifeeiioiu 
tfiimnflgr  nrrpl  Konorrhcca,  denial  i<p.vlulii<,  nud  g>i-e  uu  hiilor}*  of  ■ecandurie*.  CxerpI  for 
occasional  «pr«ee,  he  iuck  aleohol  in  mndpmlion.    A*  a  unilor  he  hiu  nlwaj'*  clone  hea\y'  work. 

He  Riu  well  until  about  four  niontin  Iwfore  ailniiwion.  u'h«-ii  he  had  »n  attack  of 
"heavy  pmjtiure"  ami  lixhtm^u  bctom  his  chiat  ut  night,  und  »ocne  week*  Inter  stinKini  1 
painii  in  hin  che*t  '{-4  cni.  above  the  xiphoid  proeou.  «iiirh  nefmed  ro  radinte  10  both 
fldc*  of  the  che«t  and  (u  |ia»  throu|fh  tu  the  buck.    The  prewiire  kept  him  from  ileeping. 

Upon  exnniinalion  the  vpiiw  utioii  the  left  side  of  the  nivk  n-err  found  In  he  dilate<i 
luid  the  veins  «ere  much  more  prominent  thun  on  the  rlnht  There  was  no  tracheal  tug. 
There  wn*  an  nre*  of  ilulnefs  behind  the  niediu)  end  of  the  richl  clavicle,  the  manubrium, 
and  the  nioliul  half  of  the  left  elavicle.  whieh  itok  conliniinut  with  the  upper  liorder  of 
cnnliac  dviliieon.  The  left  milial  pnbe  w&t  tomewhut  ntiialler  tlian  ihe  liglil  and  sMrnied 
to  he  a  trifle  reinnleil.  Maximal  ptmsure  in  ibe  right  mdial  rungcd  from  11.^  to  130  mil). 
H(C,  in  the  lefl  from  N.j  to  1  III  mm,  Il(r. 

('luoroscopif  cvamiiialion  by  Ht,  Baetjer  >huwe(I  a  pnlsatini:  (iinior  liboul  the  iiii« 
of  a  hcn'n  eRK  ptojeeting  nlnicHt  entirely  to  the  left  of  llie  sternum  opiKinle  ihc  tinit  and 
ceeonil  inieiKimcex  (Irarw^venie  portion  of  ihe  .ireh  of  the  aorta). 

The  pulieiii  vras  dischur)ced  soniewhal  inipn>veiil  after  a  ahort  sojuurn  in  tlie  hoapital. 


Anecrism  of  tre  I.kft  Sidk  or  ntc  T^xs^'Kiue  Arch. 

n.  n.  K..  bniah'iniik^r.  ngeil  4B.  a[)milt«<l  to  the  nuricicai  wrrjcc  of  the  Johiw  Hopkina 
HMpilftI  on  MHrcb  M.  lOOi.complninintt  nf  fttinurvm.  I'nniily  hiiitor>-waii  nngative.  He  kail 
been  [icrfeclty  heullby  all  hin  life  except  f»r  an  attnck  of  pleunxy  nit  years  before  ndmia- 
idon.  an  ntlack  of  (trinorrlueii  at  19.  and  a  clmncroid,  not  followed  by  H-eood.iric«.  ai  2.>. 

Two  H'eek!<  1jefon<  admiuion  he  feh  11  burning  pnin  in  the  left  chest  and 
hiul  'ome  >)uirtne»of  breath,  both  uf  Hhii'h  liuve  liecunie  worse  Hince  then.  He  foiuetimeii 
\f  awakened  with  nhnrlneiu  of  breath  nrid  precordial  pain.  For  llw  pmt  year  bin  voire  h*» 
been  hiinky.  a  condition  which  wt  in  suddenly  aflcr  violent  elrrlion  while  kplillina  wdo"I. 

Me  i»  a  well-tioiiri.ihed  man  of  nitlier  anxioiln  CKprvuKion.  The  pll pits  are  e'plal  ami 
tenet  to  li^hl  and  jicrnmmoilntion.  There  in  a  well-murked  Inichcal  tug.  <'lir»l  expanxioii 
is  slight  on  respinilion.  There  is  a  ilefmile  [Milualir.n  over  the  fimt  lefi  intempacr  niid 
■IrmnelavtcuLir  junction,  in  vrtiich  area  llie  Hhocks  aceoiiipanyti^g  the  two  jaiiixb  are 
reudlly  palpable. 

S'llnixf  Dr.  Bi-gg*. — He«  rl  :  Maximal  impulse  in  iifih  left  int«rspiif<e  11  no.  from 
mjditemid  line;  diilncRi  «xlcn<b  to  ttiii  jNiiiit  on  left,  reuelira  aUive  10  middle  of  third 
rib.  and  on  right  3..*i  cm.  in  third  left  intcrsiiocr.  C'nrdiohepntic  nuKlc  I"  normal.  Tliert) 
Mtlulnes*   behind   the   ma  n  ubriiim  .  extenillnK  to  left.  »^  jier  diagram.  S.'tcni. 


^B  I5TSe:\ses  of  the  heart  and  aorta. 

in  fint  inli^npnce  nml  hnlon  lo  M«ond  iDlrra|>ncc,  on  Ihr  riicht  (n  jiul  iK-j-oni)  tli^  slcraal 
toMffin.  On  imlpitlJon  over  llie  iliil)  urou  iht-iv  i?  ii  Btn>ii)(  lifting  |>ul!in(ion, 
imutiaiitl  Hi  B  poiiil  a.5  cm.  to  li-fi  niul  iklinitdy  rxpmudlp.  .N»  ihriU  fell.  Diiulolk  iihnck 
wfll  nutrked.  Al  n|>rx  nnil  iiiwnnl  lownnl  ihi*  Ikim*  itirrvv  ih  ii  very  nhort  ti}rMolic  murtiiur. 
U'liioh  ix  iiol  truiuiTiiiII<.-d  be.vuiiil  tlic  Wnft-r  ul  llif  liturl.  P'lnt  miuikI  ia  rutlicr  tuppini; 
nl  iigipx.  AIoiiK  the  Icfl  sreniikl  bonkr  ibis  tniinniir  incrfiurii  in  iiilrnuiy  nnil  a  miuimal 
ovfr  l-lKr  maw  ahovi-  tlir  hoiirl  at  the  poini  d(  )t"?iil<*t.  piilKatioii.  when'  tliere  ci  k  wiell- 
murke'l  bj-bIoIic  tirtiil  (()lluwi>d  tiy  u  ringinp  mwoihI  mkiiiiJ.  A  ivrj-  fiiiiit  *ynloIic  mumiar 
U  hrainl  at  ihr  nnrtic  rin;;.  nnd  (lii>  arrand  ■oiinil  U  rWr.  So  ili;iiiiolic  miirruiir.  The 
M>cunil  inilniniiic  in  loixler  Than  Ihv  Becuiiil  uunic.  Th*f  [iuIm-  is  ol  icood  vuIuidf,  rcfculur, 
mtlirr  hiicli  li.-iuic)ti.  luiil  not  0(>llnp*inK,  VmifI  n~M  ili-Hiitlrly  thiclcrjiril.  Some  vyaatrnkt 
of  fitiiccr-lipn  am!  lip*.  Thp  voliimr  nf  Iho  piiluc  on  llii-  right  Bide  t« 
de<:i>ledly  larger  ihaii  on  ifiu  left.  Tliere  in  a  cireiiauwrilMHi  «*»  of 
dulnexa  in  (hi^  Irft  in(  rrnrapiilni'  Tfgian  iii  whirh  ponMuuuon  nnw  Imb 
a  pfiniliar  muxtcn  lyiii)>uny  like  thai  over  rnnnulidaied  lun|E.  Ih-vt  ihiii  ana  tlie  ?inii(h 
nouintK  are  nilhi-r  mon-  iutpiiae  Ihuii  over  iJie  rial  of  llip  lung  bill  they  un-  not  tiibiilnr 
Hi  chnrnrldr. 

Uti  Juiiuaiy  'iO  the  utioiirliim  whh  wired,  iimlpr  SclOeidi  ttolution  uiumihrna.  by  Dr. 
Finiiey.  with  l«iplvp  f«-[  of  nilvtr-copiipr  wire,  throuxli  which  a  UI-MA  ciirn-nt  irn*  paiwnl 
(Moom  Corradi  method}.  ClotlinK  look  pliire  pminpdy.  The  patieiU  xtood  the  ojirni- 
tioii  wi'll.  The  i^utient  wan  euiuildentltly  rvlicveil  a>>  rvgards  piiin.  bul  (Iw  puiuitJoii  soou 
pMiimcii, 

AxKi'iinu  or  niK  lincKsotsa  Aotnx. 

NotcBof  thefollawinKciuicnre  tftkeiifnim  tlie  retrurdaof  the  Johiix  Hniikini  IIo«piial; 

Ch.  h..  colored  lahoivr,  nffed  48,  wan  fir»t  ailmitled  lo  the  JohiiH  Hopkins  H(b[>lUI 
on  October  II.  l>iW.  coiniilainiiiic  "f  pai  n    i  ii   I  tir   back,  left  HJilt-.  and  abdomen. 

Hi«  family  liistory  wun  iif(tu'ivr-  lit-  bad  nlwayn  bn-n  hcullhy,  but  hud  mronlra, 
whooT)ii>x-eoiitth.  tertiun  malnna.  and  at  17  hnd  Kvphilin  which  wait  not  Hde>iuiil«ly 
trr^alcd.  Hehiwduiiea^ct^uidealufharil  work  on  a  furm.  huiKlrunkaKreiililealof  irhiakcy, 
anil  tirriokr^t  henvdy. 

His  pivseiit  tniiible  tiei»iii  Hiiddeiily  aboul  (our  yearn  ago.  wtwii  lie  wiu  iiei«.-il  with 
a  iw\Tm  pain  in  the  lo»Tr  Icfl  abdomen.  Thin  liuled  n  eoU|ilc  of  weolu.  It  wa* 
alw:i>-«  relievpfl  when  his  thiKh^  htm-  He.urd  upon  the  abdomen,  ami  Wiw  alwayn  liicresaeil 
after  exiXBure  to  btui  weal  hor.  Kuiir  yeur»  afler  I  his  ;i  |iaiii  in  the  1 1'  f  t  side  of  I  li  c 
back  apimited.  whieh  hua  Kmdiiully  iiierea»e<i.  This  nUoiK  rflirved  by  flexing  the  ihiicht,, 
Fi>T  the  |xi«i  "ix  yfiaw  he  has  giaannl  hlocKl  in  the  KtoolM  (hirinic  |ieriu<ls  B'hen  llie  |Kiin  in 
the  left  Hunk  wan  uorite. 

.\  note  bv  Dr.  Ftiteher  -it  thai  lime  «lat<>»,  Ihal  "  the  (utieitl  was  fom»l  lyinx  in  liwl 
oa  the  Ipfc  wiile  niih  the  kncfH  flexed.  fupiU  are  of  nonnal  xixe,  ei|iiu1.  and  trut'l  Ui  light 
and  uceutiimcxIiiliriTi.  The  liing  exiKin-iori  and  vueal  fremiliis  are  dimininheil  ot-rr  the 
entire  left  liiiit'.  and  the  biriilh  «ound«  ivere  exutoteniuij  in  from  and  in  Ihi-  axilla.  Tlierc 
were  a,  few  inoiiil  rAlen  in  the  ihii'd  and  foitrlh  left.  inier»p:ice".  Rehind.  tlie  breath  wunib 
are  \Try  indi.itincl  l>e!o»'  the  titiKie  of  (In-  "tiipiilu.  The  pertrtimion  note  wn*  found  to  lie 
i  Til  p"'  fed  liver  Ihc  entire  left  front  ax  fur  down  n»  Ihe  fifth  rib  and  over  the  entire  left 
back,  lieiui!  flsil  below  the  angle  of  the  xejiinila. 

Heart. — The  muxiinaJ  impulse  whh  aeeii  in  llie  fiflh  intenipanr  T,^  cm.  from  the  mill- 
Hue,  but  diilnriw  ext^Mided  :i  em.  to  the  left  of  tliin  jiotnt-  lioth  the  finit  nnii  wconil  MiUndn 
were  redupllcuteil. 

The  livet  wan  slightly  eidargrd:  the  xplei-n  jiwt  pal|ULble.  Tlierc  urere  no  maiuv*  nor 
niVBii  of  tendemex*  in  the  left  flank  lo  accoimt  for  the  pain. 

(to  Oct.  21  r>r.  Fnlcber  noied  n  definite  heaving  of  ihe  entire  liudy  of  the  ■teraiun 
and  a  well-marked  ■yxlolic  relruclion  in  the  eighth,  iitnlli.  nnd  tenth  left  inlrmpacm  he- 
hind.  A  tracheal  tug  wan  pnwnt,  linl  Ihe  vocal  eonli  were  not  pnralyici).  The  pulae  was 
equal  on  the  two  si<lCD, 

1n»pitr  of  rot.  restrieted  diet,  and  imliuwiimi  iodide  nnd  rejiealed  gelatin  injoctionii. 
bin  puin  in  the  liaek  graihially  liecame  wonir,  rom|x'!!ing  him  to  uwk  relief  by  lean- 
ing  over  tbe  baek  of  the  chair  I'  lM>eanie  «<>  neverv  thai  it  mu  not  rclicvrii 
by  30  nig.  (gr.  «)  of  morphine.  However,  lut<'r  in  Itii  stay  hit  comhtinn  gradually  tiecnme 
bett<!r  and  the  pnin  l>ecame  .i  little  le»  fmjurnl  and  Icm  inlenae. 
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Thrre  »■««  very  little  chanxe  in  his  coiulilion  belwwn  ihni  time  ami  Marrh.  IB02. 
nlieu  fur  (Iiv  Itnl  tiiui-  ttii-n!  uiui  iiotnl  u  ilofinitp  hj-sIi>IIo  |>ulMilioii  in  llii>  Ml 
intcnccnpulur  rr^fioii  which  )['^i<l"i>II.V  iiicmiitc<l  imljl  It  iot-olmd  thnt-  ribs  diiO  iut«npacta. 
His  oonililicii  Krailiiilly  becaiDO  wot>#.  lt*»i|'imi'ir>'  m(H'*itieiii  slmoni  cmirely  illuippi.'smxl 
ufHiii  the  left  nidi'  utiii  a  itcuticHiii  <)evclo|)ciJ  uriiti  ouncuvily  tuwunl  lh«^  riiebt,  Tiiv  ttrea 
of  cnniinc  liuhiraut  iiicrciwrH  to  ilw  riiiht,  wlifrr  [mbmlion  wim  parliciilorly  ivpJI  niurkril 
Hill!  a  ni\ieT\\cia]  nctuldi)'  vystolie  tiiiiniii.ir  wus  hcnnl  uvvr  iht  iirpt'i.inliiini-  ilix  ymin 
Ijcciunc  so  iateiar  tliut  hi-  c«ul<l  hut  mrplv  lit  down.  An  »n-'ii  of  qIwoKiIp  iiiialgi-wii  dfvi-l- 
ti|ic<l  in  the  Hixth  .iiiil  Mtvpnlh  Infl  intcrti)iu-(>H.  iinpaimi  wiuiiliilily  Cti  hem.  rnid,  nml  pnin 
beiii^  fuuiid  ill  (he  hflh  iiitenpiicv  as  wt^II.  About  tliia  tiiiiu  lie  be^u  tu  Fwl  pain  uii  hiiuI- 
lowintt.  rcfcrrfd  to  the  mi<l<ll(!  of  the  ■tcmuin. 

Ihiriitic  ihe  nitcht  nf  Drt.  ^.'i  hr^  mniplaini^l  of  pain  and  inl«nM>  nhorliww  of  breulh. 
mid  Euddeiily  v  u  di  i  I  c  il  uIhiuI  M  e.e.  of  britflit  red  li  I  <i  o  d  ■  Ten  niiiiut«E  later  he 
f'omitcil  25  c.r.  niorc  bloal.  lie  n-iu  (|iiicl«l  nitli  innrphine  during  the  niithl,  hut  in  the 
r4irly  ailcraoon  of  the  lM«nty-flflh  ho  voniiled  alwiil  MO  c.c.  of  blood  within  throe  niinutm. 
becuinc  |iu1bcIc(B,  Bdd  died. 

At  autopsy  (btt  hrnri  khh  fmintl  to  l>e  >lii>|ilnepiil  In  the  riicht  (exIendliiK  K  mi.  to 
the  right  of  till!  tnidtiiie)  by  it  treniendutia  iiiieiihKiiiiil  Bii«  I'iXl-IX^  em.  Thin  mc  u'n>> 
ruMfomi  with  loeridnl ionic  at  il*  up[irr  nod  luvrcrcmb.  It  nro«e  fmm  the  dencetniint; 
fiurt  of  I  he  areh  and  the  il^acr  ndiiijc  «t>rln  itju>lf  and  pointful  hiirkwant, 
eroding  (he  bodies  of  all  l)w  thurucic  vertebnie  rniiii  ihe  liflb  (u  ibe  tenth  un 
well  nil  the  seventh,  eighth,  wid  iiiiilh  rilw.  Tlic  erosion  of  Ihp  inter\Trlctiml  disks  »tui 
much  km  marked.  The  nneiiriiinial  *ac  hImi  conipmsed  the  ivMiphn|[i]H  nl  llie  level  of  thf 
bronohiol  bifuitwlion.  wliere  il  eroded  ihnmgh  the  oosophuice:)!  wull.  nuikiii): 
lui  opening  '2.^  cm.  in  dj.inieler.  "  The  eil^j:  of  thin  sprrtiin;  were  nifop^  nnil  tiecrotie; 
ihv  titwue  a)Kiut  it  dark  zray-xreen  in  eolnr." 

The  uneiiriHinitl  sac  u'uh  piirtly  litled  tiy  a  Urge  lainellutfd  ctol. 

The  nM'enilintt  iiortn  wiu>  dilntnt  luid  ntheromBloiin;  the  deirenilinK  nartH  below  tlir 
tuieurieiii  [iki'wiBe, 

The  heurl  wiw  inueh  cnlnriT«'fl:  the  nllit  hypertrophic;  the  vulvn;  niwnuil. 

Tliere  were  many  periciirdial  aHhc«ions,  eMiMwially  fimt  over  the  left  auricle  uul  the 
coronary  veiiw.  und  Uiere  »"eru  tortuous 
ptitchm  over  both  ventriele*. 

The  Hiouuieh  euiitained  a  litre  of 
clotted  blood.     Othtr  orgtuis  uomiul. 


SlUrUE  DlL^TATIOSI  or  THB   Aiini. 

h.  T>;  Konlener,  ag«t)  .iA.  nativ« 

of  trrhuid,  eufiH.-  to  the  Jtiiitis  Hupkirif) 

Hospital  Dinprnwrj-  on  July  13,  IflOU, 

cunililaining  of  pnin  nn  flwallowiiix  :tnd 

trouble  in  piusuiij^  water. 

The  family  history  wus  ncjjulivc 

The  |i!itlenl  had  Hraall|K>x  nt  1H,  icon- 

orrhn-u  at  35  uud   again   ut    4».  and 

a  chancre  at   M  fnlloweil  by  delinitp 

wcoiKlary    manifeslatJonH.    for   whieh 

hi)  had  been  Kit-en  niedieine  by  mouth. 

Tie  hnx  dnink  whiikt?  in  cxcmb  and 

has  done  h  guud  de«l  of  heavy  work- 
lie  wn*  perfi*t!y  heidthy  until  the  [lajit  ten  dny»,  lince  when  he  feeln  food  p.iiwinx 

ijown  hiH  OMophiuriiw  iind  hiw  n  little  piiiri  which  la  ifferrvd  tii  the  level  i)(  Ihe  eanliii.     lie 

vomits  imiiniliiildy  iifler  eatinit,  but  run  nwnllow  liiiuidn  without  difliculty. 

Einniiii;>iion  reveuls  a  fiiirly  iioiirinlied  iii:iii  of  ruddy  eoniplexion  with  toan  dil.iteil 

veniilm.    The  left  pupil  i«  nomewhai  larjter  than  llie  ri([ht,  ihouKh  both  t*act  to  liii;ht  and 

ju-eom  modal  ion.    There  if  h  kliuht  Viiil  delinite  trnrhrnl  tug:  no  tmeheal  pi-reiusion  cluH^k. 

Tiierr  in  no  glandular  eulitrgetnent.    Tile  limgn  are  ele.ir  except  for  a  few  widely  acatlrnHl 

|Hping  ntlos. 


>'ic.  .111.— Am  «(  ranUae  ilvlnes  In  k  B*U*nt  (L.  1).> 
■ilh  (iUntail  nnh  uf  ihc  anii*. 
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DISEASES   OF  THE    HEART    AXD    AORTA. 


The  he«rt  fa  oM  Miluim^:  ap^x  in  lidh  l^ft  inIrn>|>aM;  10  rm.  rmm  ihr  mklliDe.     Dul- 
nem  exlcods  4.5  no.  U>  tlie  rijitit.     Tho  relative  <liilit«w  U  coDliiiuoui  above  with  a 
3.2  cm.  upon  rithrr  (i<lf  of  tlir  ilvni'uii.  over  vliich  (he  imvuMMi  note  n  v«r;-  idichL 
inijoirvd.    Ttiii*  »iv»  i>xi4>nibt  up  w>  far  lui  the  upjicr  border  of  the  kcoond  rth.  anal  is  itbo* 
l>y  liiL-  Hiioniacoiie  lu  corrmiioiiil  villi  a  uiiifvnn  hIimIow  oi  the  ditatcil  uorlic  sivh. 
hear!  HOuniU  are  cirjtr:  the  ivcooil  nortje  divluvcl;  no  iliaatoltc  tnunnur  prcnent.      I^iIm^ 
it  uf  kixmI  vcihiriie.  not  ciillii|i«inK. 

AbikinuMi  siium  iiu  iiuutus:  tio  viiiible  perulaliua.  Then  Ate  ao  teDilnTMiB  ntxl  no  ■It' 
uormalilicf  pnl|iablc-  The  iitoiaii^h  lube  i>  piiiBe<l  iiiU)  the  atoniaeh  irithout  difficulty, 
and  a  v^ry  miihII  lUiioiinT  nf  cl^a^r  fliiul.  frn?  from  tlf'l,  nbl-aincid;  brace  fluid  clear.  X>a- 
moid  tml  lu^livr.  He  wiu  eivni  alkaline  fEriiliaii  tinelure  -f  ulrycliniiip  (1  n^.  •  Jt  ([r.) 
befoiT  mcaU.  utiiler  which  (rtatineut  hi*  symiiiom*  rapidly  dimininlmL 

D  I  S  4  n  0  a  i  H  '■  Chrnnic  alcoholic  XB«triIL#.  nnacidily,  dilaUUnn  oT  Uie  aortic  nrA, 


AKcmuMM  or  thk  AiuMUiXAt.  Aobta. 

M,  P.,  iiiBcliiiie  a«Mil.  Aged  30.  vran  Unl  >dtiu<t«<l  to  ihtr  Joluw  Hopkins  lIoKpiTal 
on  Ort- :il.  IstK).  eoropliuniiii;  of  kidney  and  ilomaeh  trouble.  The  family  hi»- 
TAry  iTM  n«i^live. 

The  patient  had  ha<l  meanleH.  chick«i>i>nx.  mumpa.  and  vliuo|Miig~(yMigh.  typhoid 
fevpr  at  21).  followed  by  pain  in  the  ankles  niid  knem.  He  hod  nonorrhira  Ivo  yrnn  ijtfoTF 
tiinioninn  <al>()ut  nne  vMir  before  the  utiMeT  uf  the  pnveni  truublr).  bill  denim  lues.  He 
worked  on  u  furni  uDtil  liin  uitiick  uf  typhoid  fi^vcr,  ■inoc  when  he  ha«  not  1>Mn  atrooK. 
He  ilncK  noI  drink  nor  inioke  and  ia  n  lienrty  entpr. 

T]ie  pnw^nt  illn«»>  l>eitUTi  -lix  monthd  l>pfure  adniimion.  vfth»ontemr«ieaaand  pain 
in  t  li e  » h il ti ni p ri ,  which  tuul  no  nrlutiuu  lu  Ibe  taking  of  food  except  Ihai  it  wjl» 
more  int^rniic  nftir  a  InrRe  meal.  He  voinit4st  onracionnJIy  but  rardy.  The  jKun  naa  u( 
firal  u  nharp  ihribbinx  pain  in  the  )«fl  side.  It  waa  »o  aevrre  aa  in 
eatuw  him  to  remiiiti  in  bed  for  u  jieriod  of  three  months,  duriiu:  which  be 
had  to  be  given  mnr])hine.  After  the  llirn*  month*'  anioum  in  lirul  the  pniii  bneaine  lest, 
and  he  waa  aJnKMt  frtie  from  HyniptoiDs  tot  jUmuI  «ix  we«k«.  wlien  ho  naa  lak«n  with  a 
sudden  iharp  cutting  pain  in  the  right  liile  ju»t  under  the  riba.  nuiiiii^ 
amiind  toward  the  right  and  down  townnl  the  lestiele. 

On  exaniinaliun  he  wa«  TouikI  to  lie  u  well-no urii>hed  man  of  rather  aalkiw  color,' 
Thcnr  uBi  11(1  (tliuiihilar  enlikrjrenieiil .  The  lung»  wen;  clear  on  amcullation  and  perciiMijoti. 
The  heart  wa*  not  enlancc<l:  the  hejirt  nountU  Hear. 

In  [lie  ahdutnen  tiit-iv  wiii  a  ver>'  «-el!-miirkeil  putsatioD  tigible  m  the  evpi- 
gaslrium.  Then.-  wim  dull  lyinpuiiy  over  tliii  arru.  and  inflBlilm  of  the  •toniach  ilioweil 
that  the  [iiiUnlintc  miuw  was  eot-emJ  by  the  l.iIlfT.  There  waa  oonaidrtahle  tvnib-nicu 
over  the  [luUitinic  area;  Or.  0«lvr  uavuble  to  make  out  a  definite  toll  ay  •  I  o  I  i  c  niiir- 
mur.  and  on  Nov.  5  witli  ihe  dwtpo't  prnwihie  t>ulpatian  could  make  out  a  deRnite  fn  a  a  a 
with  expansile  puliation.  The  raw  wa«  diacnoaed  an  Abdcimtiul  uwurinn 
and  si  ri  n)[  waa  adviietl.    This  wax  perfumed  by  Dr.  Piiine.v  two  niunilw  later. 

S'llr  f'jr  t>r.  f  inaeij.— An  tneisioii  wax  made  H.-^  em.  hefow  Ihe  xiphoid.  The  Btmnach 
wa*  retmctr<l  downward;  the  lexer  perilnneiim  waji  opcneii.  The  pAnc 
covertyl  ihe  hrwer  surface  irf  the  tiiniur.  Attempt  iva«  made  t«diti»«cl  the  pi 
ereus.  Tliis  wiw  aba  ado  tied  on  account  of  prnfiuii'  and  pennnlcnl  Imiic 
Tlic  incision  wan  then  eiilnrKPil  upward,  Ibi-  mlipT  of  the  liver  nievaled,  and  'Iw  tuim 
ex[io«eil  fihovp  and  to  the  liirht  of  (lie  imiiereaB.  A  iieeilk-  waa  iiwertwl  at  thin  [unit 
ileptli  uf  :i- 1  em.  ami  H-V  fu..|  of  nilver  and  copper  allny  wire  iutrodiiccil.  Tcu  milliainpRr 
of  current  were  pa»eij  for  one  hour.  The  nc*sile  wa»  withdrawn,  the  wire  eul  elone  to  i  hv  ' 
aripnrinmal  niic  and  turned  in  with  a  clamp.  No  blwdiiiB;-  One  or  two  MecdinK  points 
abuul  the  paiiereaa  utrv  tied  with  Rue  silk.  The  inclMon  was  elixed.  The  patient  mailf 
an  uneventful  iTeover>'  and  experienced  eonsidrmble  relief  from  piin.  ao  that  nine 
month'  later  il  gave  him  lillle  trouble,  thousli  tlie  aiieiiri^iiiul  pulnaiion  was  etJll 
expanxile,     Tliere  wan  now  a  loud  s>-slolic  murmur  over  the  ituias. 

The  fiuin.  bowevt-r,  ({rndiinlly  relume*!  and  nei"er  left  him.  It  wa»  so  c«rere  that  Se 
wan  a  fn»fjnenl  visitor  at  the  ho*pilal  and  wa*  ei>ni|>elle'l  to  ii»e  a  joo"!  deal  of  morjthine. 
flc  waa  adniilltil  to  the  Hriter'n  wan]  in  .Tun..  1901.  Himewhnt  wune  ihaii  at  any  time 
(Hwioualy.     The  uneurisnial  niii.™  now  exlen<led  from  the  e n « i f o r m    la   within    3 
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eentimeircti  at  ib«  iiiDbili«us.     lu  autfaee  was  mnooiti  and  no  anan  ot  buliE- 

iiiK  could  be  nuuic  out. 

On  Jan.  "  the  Icupocy tea  were  jOlXt:  ihp  hu'iiioffolobin  90  per  coni.  He  wn*  (|iiitr  wtII 
■  (when  given  aiorpluue)  until  tbt-  uiglil  of  Jan.  il.  olieii  lie  hu«l  a^uditiMi  utturkof 
at  inlonw  iiaiQ  in  tlic  lowrr  hack  mid  nhdnmrii,  ''ntunin);  hini  In  riv  out  »aA  tow 
Faibout,  lurbiiMC  bin  buck  and  ulilTFniiitE  nil  lus  muaclm  in  hia  al1#iii)iU  Ui  bvar  ibe  \ma  in 
[.•ilnicc."    Tboro  nas  no  objective  cbutucc  in  Ibv  oliHuineu,  but  l)ic  t«iidcnuHa  over  Iho 

aiieuriHin  wn*  more  riiarkod  than  bcforv. 

The  next  duy  lit  liiul  Bt'vertil  ntlnckH  <if  puiii  uiul  \ointltiic.    At  4.0D  p.m.  Ilie  vamit- 

iag  WM  very  HcvrTe  ititii  wiu  nccoinpitnicMl  by  intcnuc  pain  and  nuddrn   collapae. 

His  color  bM-uine  u  gliastly  (mllor.    He  timtitip  nlnio»t  {lulsclem  t)eli>r«  any  one  cuuld 

frach  him.     He  wns  still  conscloui  oiid  cumpltuued  of  great  t>n  i  ii   in   t  be   backand 

rijlLt   Hide  of  the  ahtlom^n,  lo  r«lii;vo 

which  .15  <im.  Ijrr.  iisi)   of  morphinu 

wore  TiMwssary.  given  nitliin  nn  hotir. 

At  5.4S  P.M.  H  BtTiall  duliiie  tiifuBion 
rwaa  §:it-pn   luid   catued   the    |ni]iH>    to 

Improtv  tili^htly-     ^li^Iininr.   '1   mx. 

(»V  er).  +  diitilabn  (Onnau),  .15  inK. 

(iV  If-)-  bad  no  etTcct.    The  miuimul 
Ibtood-prewiint  Iwfoiv  ihe  poIIhphc  wna 

130  mm.  llg.  a(l<!r  it  niu  70  nun.  H^. 
The  next  dny  there  vu  dulncM 

tbrouKboiit  the  ri^ht  flank  extending 

up  lo  liver  dulnf.t*  (due  to  uul|)ourinK 

of  blood  into   the   perilonejil   envity). 

The  ayitolic  niumiur  over  the  tuinor 

dbappeuvd.  but  the  nneurianinl  mata 

still   pulnsCed.     The   hiriiin|ilnl>in   wna 

fotinil  Ui  have  folieii  to  i5  per  ceut.j 

Ihe  loucneytM  row  lo  I7,A00. 

UuriiiK  the  next  few  iJiiyn  tbe 

pnlienl'B  eonditioii  seemed  to  improv*. 

The  piilife  became  Ktrongvr;  the  inaxl- 

mol   iilood-pnsBure  rose  to    I'JO   iiini. 

lig.  However,  lus  kldneyn  ali*»Iutely  ceaw<l  tieerattns.  He  did  nat  vind  nt  aO  npnii- 
r  liuieouidy,  and  50  cc.  of  clear  reildish  li<|uJii,  of  neutral  reoclinn  and  with  a  ipecilic 
'pavity  of  l^KSO,  wiu  ull  that  (.■outd  be  ublained  uii  eulbt.'teniuliuii  on  (be  eveiiin):   of 

Jan.  24.    It  eonlaiiiRl  a  Inrne  ninoiinl  «(  albumen,  nn  >ii)t»r.  nn  cnal*.  a  few  n>d  hlnod- 

eorpiuoles,  uiul  a  luiye  number  uf  piM-oelb  Thii>  waA  tlie  Wi  urine  obtainable,  even  by 
^ealfaet«r. 

From  this  time  nn  Ihe  pntienl'a  rondiiioti  became  ironw.      He  complained  of 

nuddeo   shuekB  likeeleelricBliockn  throtii;h  his  nervMia sj'steai,  lo  vrhieli  he  reofiorided 

by  a  u  d  d  e  n  » i  n  r  1  r  t  n  i  t  c  h  e  s .     He  hiul  no  general  convulsion*.    Hin  ntinil  remained 

perfectly  cleat,  hi*  pulse  cof"!  'mill  thu  momini:  of  Jan.  'iG  <flve  "i.s>*  after  the  nipliire), 

when  hill  pulse  ((nuluiilly  tiecaitie  ueuker.  lie  lapsed  tutu  imnnmciouBiiew,  Uiid  died  at 

KUO  P.  u. 

Autopsy  ccnltrnie'l    the   clinical    diaicnodls.  »howiii|t    a    large    Bacon  I  ar 

aneurism   ot    the   ubdominnl   auria   which   had   ruplun^   into    the  retpopeti- 

t^neid  lltwiie  and  leaner  [irrilniieal  envity.  causing  Infaretion  of  the  tefl  klilney  and  ohlitefa- 
.  tion  of  the  veteels  to  the  riKhl.  Tlicre  u'a«  llironiboniB  ot  ull  ivnul  vu»els  and  u  tremendous 
f  beraorrhatce  into  the  greater  peritoneal  cuviiv  us  wril,    Tlii*  rupture  hnd  evidenlly  occurred 

at  Ihe  time  of  the  collapae  on  Jnn.  'iJ.    Thete  wa*  an  island   of  clot   within  the  coil 

of  uilver  wire  nilliin  the  nic.  ti^it  a   wide   free   bloud   chnnnel  between  this  elot 

and  the  anetmmnal  wall,  w)  that  the   clot   bad   not   utrnnstbened   the  latter 

in  the  leant . 

U  is  probable  ihdf  durinif  the  months  followii^  the  wiriiifc.  while  he  wm  flee  fnmi 

pain,  the  clot  Hlled  the  entin-  aneurihmul  uic,  and  that  the  eddy  rurreiits  dlMCCted  it  free 

from  the  aneuriamal  wall  about  tlie  time  that  ilic  [laiiu)  relumed. 
33 


Ftc  tit, — Tumor  and  pdaatton  In  a  rut  «(  ^\tIf^l 
[U.  PJ  niib  aiwutlsm  of  tha  •hdooilnol  ■orto. 
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ria>S13.— Tonuou*  HibeUvlan  antry.  rimn. 
Utlna  B  iratil  uimrion.  The  tumor  which  II 
fomtd  alNV*  tli*  rUriol*  In  iodieaWH   fay  dm 


DIACINOiUS. 

Tlu>  flinttnoius  of  thoracic  aneuristn  is.  as  a  rule.  eas\',  Mpe(ri&]|y  with 
the  ftid  of  the  X-r«y,  Mosl  of  the  rouililioiii'  with  whit-h  it  chii  bi*  roiifuiwd 
ha\e  been  mentionecl  above.  The  moat  important  of  these  are  simple 
ililnlfttion  of  th«  ttortu,  mcdiaHtinal  tumors,  piilHiitinjc  empyema  or  cncapau- 
lat*tl  pericarditis,  and  enlarged  mediiislinal  or  bninchiai  glands.  Any  of 
these  [iiiiy  e»uso  the  diilneM<,  the  trarhftil  lu^,  the  iiii>nii»lity  of  pupils 
and  pulse.  The  systolic  thrill  and  niummr  miiy  also  be  conimunipal«d  by 
a  very  solid  tumor  or  may  arise  in  a  very  va-soular  .-oireotnu,  aWrrant  thy- 
roid with  stroma,  or  metastasis  from 
a  medullary  ottrciiioiim  or  hy])enn*- 
phromn.  A  diastolic  shock  is  scarcely 
ever  felt  over  even  the  most  vascu- 
lar tumors,  but  is,  of  course,  well 
marked  over  a  dUat«d  aorta.  The 
prp-sence  of  a  forcible  c  x  p  a  n  s  i  1  o 
pulsation  in  the  interspaoe.i  is  suffi- 
cient to  excliiile  tumors;  but  in  the 
first  and  second  interspaces  when 
there  is  no  a4!tual  hul^ng  it  may 
be  due  to  a  simple  dilatation  of  the 
aorta.  The  tracheal  tuR  may  further 
be  due  simply  to  displacement  of  the  heart  or  aortic  arch  or  to  enterop- 
tosis,  while  the  inequality  of  the  pulse  may  arise  from  the  preaenee  of  ailhe- 
noiiH  or  firt«rio»rlerotic  plaques  about  the  origin  of  itic  subclavian  arteries. 
The  absolute  diagnosis  can  almost  iJways  bo  made  by  X-ray  exnm< 
i  II  a  Tr  i  o  n ,  but  oven  then  a  tumor  may  Im>  encountered  whotic  shadow  showt 
no  expansile  pulsation  and  whose  nature  remains  in  doubt.  The  homof^ne- 
ous  shadow,  with  it«  re^lar  spherical  or  oval  form  and  its  connection 
with  the  aorta,  is  usually  evidence  of  aneurismal  nature, 

In  doubtful  cases  the  greatest  care  is  necessary,  for  the  phyacian  should 
always  bear  In  mini!  that  the  earlier  the  aneurism  can  l»e  treated  th«!  greater 
the  chance  of  cure,  and  this  stage  of  hope  is  usually  tlie  stage  in  which  the 
phyiiicat  signs  are  still  far  from  definite. 

Occasionally  a  tortuous  carotid  or  subclavian  artery  presenting  its- 
convexity  in  the  supraclavicular  fossa  may  simulate  an  aneurism,  so  that, 
as  in  the  case  seen  in  Fig.  ^13,  it  is  necessary  to  outline  the  suppowMl  aneu- 
rism with  the  tip  of  the  little  finger.  In  this  case,  which  had  once  beea^ 
diagnosed  aneurism,  it  was  pos«ble  to  reach  below  the  convexity  ami 
feel  the  outUnc  of  a  narrow  but  tortuouit  subclavian  arterj'.  Of  courBe,,| 
the  X-ray  examination  in  such  a  case  would  at  once  clear  up  the  diagnosis, 
even  if  the  outline  of  the  Bner\-  could  not  he.  felt. 

Another  condition  which  may  sinmlate  aneurism  of  llic  subclavian 
artery  is  a  dilated  jugular  bulb,  which  appears  as  a  pulsating  sac  above  tlie 
clavicle.  This  is  especially  marked  when  tricuspid  iusuHiciency  is  present. 
In  such  caaea  the  arterial  bloo<l-prcsaurc  may  lie  low  and  the  arterial  pulsett 
weak;  nevertheless,  the  puliation  is  so  feeble  and  the  connection  with  the 
dilated  veins  (to  evident  that  it  sliould  ne%'er  be  mistaken  for  an  aneurism. 
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.DISBBCTING  ANEURISM. 

EUiftkelton  in  1822  gave  the  first  dMcriptions  of  diseectinn  anetirisms, 
which  wow  doon  confirmed  by  Hope  (1833)  «iid  Hi>nd<m«>ii  (IfyiS),  lu 
thin  condition  th«  co»t»  of  lUc  aorta  are  split  longitudiDidly  into  two  sleeves, 
— a»  niiter.  orit^nally  formed  by  the  advenlitia,  and  later  lined  by  new- 
formpd  iiitimid  cndothidluni;  and  an  inner  slocvf  ropreiTnting  thi>  original 
tube  of  the  aorta,  i^mposcd  of  the  original  intima  and  media,  and  later 
aim  coven^d  with  new-formed  endothelium. 

PATHOWKtT. 

The  condition  is  not  an  extremely  rare  one.  so  that  Boidroem  in  1887 
was  able  to  rolled  reports  of  177  i-a»:s.  It  uRually  ari.ie-'f  in  the  aorta, 
especiutly  ut  the  bcgitming  of  the  do^n-nding  arrh,  and  not  infrequently 
is  formed  as  the  continuation  of  a  simple  aneurism  of  the  arch.  From 
ihi^  ivgion  it  commonly  e.\tendy  along  tlte  whole  length  of  the  aorta  to 
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Fin.  314.— t)UiBK«l&c  wmiriaiu.  A.  Spadmaa  of  ■  dtrawtfllK  anturiun  rvkrlisl  rUn  [nnnRtlaii] 
in  >  luui  wilb  only  ISO  iwrUe  euiipt.  (Fran  ih*  Army  UnUal  Uiuctmi.  W  ■■hti<iiii"i.  1>  i.'.  i  U.  Va- 
wetiiMI  uinirMu  uf  I..  R^  involnMI  lb*  u«h  aod  Uw  dontaduis  ftotu.  >.A[i*t  Miul^illum;  hinlBtM 
«d  ill*  Johni  ll«t>^n<  ll»plul  Dulliati.} 

the  bifurcation,  the  arw-rios  sometimes  arising  from  the  inner,  sometimes 
from  the  outer  tube.  Occaaonally  the  split  occurs  between  tJie  layers  o( 
the  media.  »o  that  both  sleeves  have  a  wall  of  media.  \''ery  infrequently 
the  outer  lube  ruptures  into  tlte  inner  tube  near  its  lower  end,  so  that  the 
bloo<l  passes  back  into  the  latter. 

The  moRt  catii'fftctory  explnnution  for  this  remarkable  lesion  seems 
to  be  the  following  (v.  Jloller,  Kloekemaim,  Schede) :  As  lon](  tun  tlie  lumoo 
of  the  artery  ts  unifonn,  the  blood  exerts  only  a  lateral  ptfjtsure  upon  the 
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arWrial  n-alU,  which  aeta  "  aoroxa  the  gtrain  "  of  the  arterial  coats.  However, 
when  cftlcififd  plaque;*  prDJi'd  into  the  lutiien,  these  t^ud  to  impede  the 
biood-eurrent  so  that  the  longitudinal  pressure  of  the  latter  aeta  a.4  well, 
A.t  Boairoem  has  shown,  the  remiltant  force  acts  in  a  pnruholn  pointir 
outward  and  downward.  When  this  is  acting  upon  mi  area  where  the  media 
irt  thinned  or  ahsent,  it  tends  not  only  to  split  the  coats  "with  ihe  grain" 
but  also  to  push  the  a^lvenlitia  outwaiil.  Tin;  wnll  gi%eft  way.  the  Hplit 
lengthens,  and  the  outer  sleeve  is  formed.  Whether  or  not  the  aorla  then 
ruptures  depends  upon  the  ability  of  the  ailventitia  aloius  lo  withstand 
tlic  blood-pressure. 

The  coafi:ulation  of  the  hlood  within  the  aac  depends  upon  Uie  formation 
of  fibrin  ferment  in  the  tissues  of  tlie  adventitiw  and  the  rapidity  of  the 
hlood-How  within  the  new-formed  sac  It  is  quite  frequent  for  extensis'e 
and  even  total  eoagidalion  of  the  eontenui  to  lake  paloe. 


.SYMPTOUS    AKD   SION'H. 

A  conMi<lerable  proportion  of  the  cases  of  dissecting  aneurisma  ^\ 
no  outward  manifestation  during  life  and  are  acriilentnl  findings  at  autopsy. 
A  large  number  give  the  u^ual  sign.-s  of  ordinary  aneurism,  especially  when 
they  arise  as  a  continuation  of  the  latter.    This  is  well  exemplilied  by  the 
following  ca.se.  which  wa.i  under  the  writi>r'.-*  olwrv.ttion  during  his  last, 
admission  to  the  hospital,     (The  pathological  findings  and  clinical  uoie^J 
are  taken  froni  the  report  of  Professor  Mact'allum.) 

L.  R.,  tie^ro.  a^^ed  30.  luul  been  ireatoil  in  ihe  JohiiH  Hoiikins  Hoti|>i(&l  oiip  jrjir 
pcvvioui  to  Itis  linal  iultiii«iion.  at  wtiicli  tiiiio  l)i<-  ilii^noBiii  or  u  n  c  u  r  i  ■  ni  of  the  uiirta 
hail  bwn  miuk.     Al  the  finii]  ailmi»iion  ihe  pnljcnl  wan  (ntind  to  bo  MitTphngc  from 
arlhriliB  witli  ■,viii|itO[ii>t  ■>(  t:<-'»i>rul  f^ver,  xnt-nlinK.  mc.    Tho  lioati  wuh  vriUrvcil.  duloew^ 
exInodinK  13.5  cm.  to  k-fl  taul  ^  cm.  to  riaht  of  midliiif.    There  naa  Twiblc  impiilw  iiift 
hekvlnc  in  »econil.  Ihliili  foiiiLh.  fift.li.  anil  sixth  intrcpiicM.  far  nxil  in  lin.1  Moij  seroixi 
Ml  iut«ni|)imfl.     Heart  tmijiidji  were  clear,  itiill,  iind  rinKiiiic:  aecund  nound  fiJIowed  bjri 
*oit   diustalic   murmur   tn    Ibird    Ictt    i  ii  lers[>ucc,    uot    btnrd    in    HMk.' 
Patient  died  in  <lelirium  with  hiKh  fever. 

Autopsy  sliownl  |cv1ll^^al  atn'^ilucuccus  nepliciMiiiu,  hemorrlia^o  uepluiliii,  leut* 
purulent  arthrilifl,  oblilrnilivc  pcricnrililik.  anMiriam  o(  iwccndinf;  norta,  dinMCttiijr  aneu- 
risni  ot  tlie  de^L-iidiiit!  iwcIm  The  jiorlic  orifice  in  not  dilated  (M  cm.  in  rimimrerenn!}.  A 
luncc  nnrui^iimal  mic  (7  cm.  in  diuinelor)  lieo  Iwhinil  the  ttiihiiunary  iittury;  it  cxlriKb 
iipwmij  in  ihc  anrtn  In  tlic  nreh,  iieyoiii!  which  the  tulip  lii-comiai  double;,  the  inner  (iilie 
(Ciie  uri^iiiul  lumi^n  i>(  the  ui>rlu)  havinx  'or  il><  walU  the  oH|[innl  intiitiii  pliin  inudio, 
iho  outer  tiitie  media  [iliis  ncn-foniml  en<lci(hi*hum,  Niiuien>u»  tnibecuLc  jut  otil 
lnin»vei>ely  into  iw  iiimeii.  Some  of  the  interciniliil  vcsncU  iitim"  from  tlin  new,  iwmc  fn 
the  old  huiicu.  The  left  fenul  nriery  arimvt  from  the  old  lumen:  the  right  hM  beea  tonaj 
and  nri»ns  from  the  oiiiirr.  At  ib«  lower  end  ubove  the  bilureiilion  the  outer  tulw  I 
rugiCiited  back  into  the  original  lumen. 

■Another  type  is  exemplilied  by  a  case  under  the  care  of  Fmfcssor 
Ufthitcd;  also  reported  by  SlacCalluiii. 

Patient,  njtrd  AO.  nubjwt  to  mental  diaturifaiict!  atiil  epileptifonn  allaeka.  campluned 
oil  May  'J»  of  int^nae  pnin  over  the  whole  body,  which  Iw  could  not  locate.  On  May  28  hi» 
nkdoincD  «ua  aiuch  diHtendeil  and  he  W4M  jaiindicvd.  There  wan  pain  in  the  mrion  ol 
the  appendix.  lU*  temperature  war  ]0O°.  LeucoeyUi*  30,000.  Expforatory  iaiKimloiiiy 
Bliowcd  an  extremely  di»l«nded  <«bD  which  a-an  relieved  b>-  coioctoniy.  Paticat  died 
tlie  next  day. 
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Autopsy  showed  a  dieeecting  aneurism  along  the  whole  aorta,  eplittiiig 
the  media.  The  out«T  sleeve  of  the  descending  arch  perforated  into  the  posterior  mediasti- 
num, giving  rise  to  a,  tremenduous  hsmatoma  which  distended  that  space  down  to  tiie 
(liaphragm.  The  rupture  had  evidently  given  rise  to  the  pain;  the  diaint^ration  of  red 
corpuscles  in  the  clot  had  caused  the  hEematogenous  jaundice.  Both  these  phenomena 
are  common  in  cases  of  this  type. 

ANEURISM  OF  THE  PULMONARY  ARTERY. 

Aneurisms  of  the  pulmonary  artery  are  very  rare  as  compared  with 
those  of  the  aorta.  Henschen  (1906)  has  recently  summed  up  the  reported 
cases.  In  contrast  to  aortic  aneurism,  he  finds  that  there  is  no  close  rela- 
tionship to  hard  work;  18  out  of  34  cases  (50  per  cent.)  were  in  men,  16  (47 
per  cent.)  in  women;  39  per  cent,  occurred  under  the  age  of  30  (as  com- 
pared with  18  per  cent,  of  aortic  aneurisms).  Acute  infectious  diseases 
and  lues  seem  to  be  the  main  etiological  factors.  The  ductus  arteriosus 
Botalli  was  frequently  found  open  (17.5  per  cent.),  which  would  indicate 
that  some  disturbance  during  fetal  life  or  soon  after  birth  had  been  a  pre- 
disposing factor.  Frequently  there  ia  a  certain  degree  of  narrowing  of  the 
pulmonary  artery  (32  per  cent.).  In  8  cases  (20  per  cent.)  there  were  also 
marked  arteriosclerotic  changes  in  the  pulmonary  artery. 

Among  40  cases  there  were  the  following  complications:  pulmonary 
stenosis  2;  relative  pulmonary  insufBciency  5;  organic  pulmonary  insuffi- 
ciency; other  valvular  lesions  3. 

The  subjective  symptoms  are  not  pathognomonic  and  are  very  similar 
to  those  of  congenital  heart  disease;  palpitation,  dyspncea  and  cardiac 
asthma,  constriction  of  the  chest,  cough,  often  cedema  of  the  lungs  and 
blood-tinged  expectoration,  intense  cyanosis,  oedema,  anasarca,  ascites, 
hjdrothorax.  Death  aometimes  results  suddenly  from  rupture,  sometimes 
from  intercurrent  pericarditis  and  endocarditis,  sometimes  from  diseases 
of  the  respiratory  tract. 

DIAGNOSIS. 

According  to  Henschen,  the  diagnosis  is  justified  when  the  following 
signs  are  all  present  simultaneously: 

1.  Intense  cyanosis  and  other  signs  of  stasis,  constriction,  and  bloody 

expectoration,  sometimes  sternal  pain. 

2.  Prominence  of  second  and  third  left  costal  cartilages  or  second  left 

interspace  and  well-defined  dulness  or  X-ray  shadow  in  this  area. 

3.  Pulsation  and  well-defined  thrill  and  murmur  in  second  left  inter- 

space. 

4.  Loud  superficial  rasping  systolic  murmur. 

5.  Hypertrophy  of  the  right  heart. 

6.  Absence  of  dilatation  or  hypertrophy  of  left  heart  (apex  dulness 

not  outside  the  mammillary  line). 

7.  Absence  of  other  signs  of  aortic  aneurism. 

The  X-ray  shadow  furnishes  the  most  important  aid  in  diagnosis. 
However,  the  correct  diagnosis  was  made  intra  vitam  only  once  or 
twice   in   bis   40   cases. 


550 


DISEASES  OF  THE  HEART  AND  AORTA. 


AKEURISM  OF  THE  ABDOMINAL  AORTA. 

Owing  to  it«  ftvqueiiey  (10-14  per  ront.  of  Bneimums)  and  iTi»  surgical 
ACcestubiUty,  aneuriBm  of  the  abdominal  aorta  is  of  grent  itnportuncc.  Owing 
to  il«  exposeil  ■<iliiatioii.  tniiimii  Li  ft  moi*  friniucnt  cauBe  than  in  thoracic 
aiieuriam.  \s  Sibson  has  shown,  it  ii^  usually  {i'i'i  out  of  171  nisovt)  xittiAtcd 
just  below  the  iliiiphraf;m  and  above  the  cffiliac  axis,  in  the  place  where  it 
giv<!»  ihf  grt'ati.'!<l  uuintx-r  of  symplonui  nnd  i.t  most  inscccssihle  to  ope  ration. 

The  most  important  symptom  of  aneurism  of  tli*  abdominal  aorta 
i»  u  1>  d  o  ni  i  n  It  1  p  a  1  n  ,  — epigastric  or  in  the  regions  of  kidney  and  gall- 
bladder, sometimes  in  the  flanks,  siden,  and  back.  The  pnin  i»  usually 
mors  marked  on  one  side  than  the  other,  but  may  be  bilateral.  I'nti!  th« 
appcnraiirc  of  a  pa]pnt>le  tumor  the  condition  may  1m<  readily  mistaken 
for  renat  ralcuhm,  gastric  ulcer,  or  other  abdominal  disease,  or  for  pisoas 
iibsi'Ciw.  The  |niin  iimy  Iw  so  inU'n«>  »:« to  reiiuin*  morphine,  even  in  large 
doses,  though  sL-etanilid,  antipyrin.  aspirin,  etc..  may  be  of  u-w  at  lii>t. 
HulpitiLtloii  is  aUo  commonly  felt  in  the  aneuri.im. 

All  those  Hymptoms  are  common  in  ncuru^tlieiiic  women  who  have 
vigorou.sly  piitsatiuK  abdominal  aortas,  esperially  associated  with  cnterop- 
toais,  It  i»  probable  that  in  this  condition  the  jM-ritoneal  nioonngfi  of  Iho 
aorta  are  rather  loose.  When  the  arterial  pressure  rises  at  systole,  the  an^le 
curves  of  the  abdonmal  aorta  and  crmunon  Iliac  arl<>riert  teiiii  to  straighlen 
themselves  and  thus  throw  the  aorta  forward  toward  the  abdominal  wall, 
at  the  .-innic  time  giving  a  painful  titg  upon  the  abdominal  uervm  as  they 
emerge  from  the  vertebral  column.  The  looser  the  moorings  of  the  aorta 
the  greater  its  cxcur.-<ioii  and  the  greater  the  pull  upon  slnuiures  ollwr 
than  those  which  normally  hold  it.  Arteriosclerosis  of  the  abdominal 
veiK^U  may  also  givet  risf?  to  fiinilar  ttymptomEi. 

Mere  pulsation  of  the  aorta  in  llie  epigastrium  and  el.wwhere,  oven 
when  n.isoclated  with  (piile  inleii!*e  pain,  is  therefore  not  necessarily  a  sign 
of  abdominal  aneurism.  In  doubtful  cases  it  is  most  important 
to  outline  the  whole  course  of  the  aorta  by  pressing  llie 
Bnger«  of  the  two  hands  down  on  either  side  of  the  vessel  so  a*  lo  include 
the  abdominal  aorta  between  them.  The  expansile  nature  of  the  pul&ation 
«aa  be  felt  by  |>rf!^-<iiig  downward  and  iiiwanl.  Any  irregularity  or  bulging 
along  ita  course  may  be  felt  readily  in  this  way.  For  the  diagnosis 
of  an  aneurism  it  is  necessary  to  outline  a  tumor  with 
expansile  pulsation  arising  from  the  abdominal  aorta,  liinit«d  in 
extent  above  and  )m:>1ow,  and  spherical  or  oval  in  shape.  There  is  usually 
a  well-marked  thrill  over  an  aneurism.  The  pulse-wave  in  the  femorals  is 
usually  much  retarded  in  aneurism  (apex  beat— femoral  pulse  interval  = 
0.24  +  eec.)  but  not  in  simple  aortic  pulsation.  The  early  diagnotti-i  may 
Hometimea  \w  made  with  the  fluoroscope,  care  being  taken  lo  empty  th^ 
bowels  by  a  day  or  two  free  purgation  and  preliminary  milk  diet,  nnd  then 
to  examine  the  abdomen  with  a  "compression  diaphragm"  (Kompres- 
siou.-'lilcnde)  .-^o  iw  to  push  (he  other  structures  a.iidc.  Oblique  illumina- 
tions and  inflation  of  stomach  and  colon  with  air  may  be  helpful. 

As  the  aneurism  grows  it  may  pre»s  upon  the  renal  arteries  and  vein^ 
and  may  eauae  albuminuria,  cyltndruria,  hu-maturin.  or  even  anuria 
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and  death  from  this  cause.  It  may  press  upon  the  intestines  and  cause 
intestinal  paralysis,  with  death  from  obstruction,  or  may  give 
rise  to  many  symptoms  from  pressure.  Erosion  of  the  vertebrae 
and  pressure  on  the  cord  or  cauda  equina  may  lead  to  paraplegia 
(flaccid)  and  may  cause  most  intense  pain. 

Abdominal  aneurisms  may  rupture  the  retroperitoneal  tissue  into 
the  peritoneum,  especially  the  lesser  peritoneal  sac  into  the  stomach, 
intestines,  or  vena  cava.  They  rupture  externally  in  the  epigastrium.  The 
rupture  is  attended  with  excruciating  pain  and  often  collapse,  but  death 
may  not  ensue  for  some  time  thereafter,  as  the  clotting  of  blood  in  a  small 
space  may  prevent  further  outflow  from  the  vessels.  Thus,  in  the  case 
cited  below,  the  aneurism  ruptured  into  the  retroperitoneal  tissue,  com- 
pressing the  renal  vessels.  The  pain  accompanying  and  following  rupture 
was  excruciating,  probably  owing  to  stretching  of  the  solar  plexus. 

.PROGXCSIS  AND  TREATMENT  OF  ANEURISM. 

In  spite  of  the  fact  that  aneurisms  occasionally  cease  to  develop  or 
even  undergo  spontaneous  cure  by  thrombosis,  this  procedure  is  to  be  re- 
garded as  a  rarity,  and  it  is  not,  under  any  circumstances,  to  be  expected. 
By  far  the  greater  number  of  aneurisms  cause  the  death  of  the  patient 
within  from  one  to  five  years,  though  occasionally  they  remain  stationary 
for  twenty-five  or  thirty.  It  is,  therefore,  necessary  to  attempt  to  modify 
the  course  by  treatment.  As  the  intrathoracic  aneurisms  were  not  well 
known  to  the  ancients,  their  therapy  for  aneurism  was  confined  to  ligature 
of  the  peripheral  arteries. 

Valsalva  (1666-1723)  recommended  lessening  the  force  of  the  heart- 
beat by  absolute  rest  in  the  recumbent  posture,  "starvation  diet."  and 
frequent  removal  of  small  quantities  of  blood  by  venesection.  The  two 
former  procedures  were  revived  by  Tufnell  in  1874.  Tufnell  reported  a 
number  of  cases,  especially  of  aneurism  of  the  abdominal  aorta,  cured  by 
restriction  of  the  daily  intake  to  ten  ounces  of  solids  and  ten  ounces  of 
liquids  for  several  weeks. 


Breakfast . 


(  Bread  and  butler. 60  Gm.  {3ii) 

(Milk 60C.C.  (5ii) 

y..  j  Meat 60-100  Gm.  (Su-iii) 

"'""* I  Milk 75-125  C.C.  {3iii-iv) 

Supper {l^^ ^^'"■A^?!' 

"  IMilk 60c.c.  (3") 

The  patient  ia  given  do  water,  and  is  not  allowed  to  rise  from  the  horizontal  position 
even  for  an  instaDt.  As  a  result  of  this  the  blocxl-pressure  falls  and  the  pulse-rate  also. 
I[i  his  first  case  the  pulse-rate  fell  from  104  to  69  per  minute,  equalling  a  diminution 
of  50.400  beatR  in  twenty-four  hours.  The  wait  of  the  aneurism  is  spared  just  this  amount 
of  strain,  the  volume  oF  blood  diminishes,  and  the  aneurisroal  sac  may  gradually  contract 
dowTi.  facilitating  clotting. 

Tufnell's  results  (cure  of  two  abdominal  and  one  popliteal  aneurism) 
are  rather  striking,  but  the  treatment  imposes  the  greatest  hardship  on 
the  patient  and  few  have  the  hardihood  to  give  it  an  adequate  trial.  That 
the  restriction  of  fluid  to  ten  ounces  daily  may  be  harmful  is  suggested  by 
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the  fact  that  Iiik  first  rose  clwcloped  uritmia  at  the  pikI  of  the  treatniGnt 
anil  died  from  that  ahnvtt  lui  t^oon  &s  h<^  would  probably  have  died  from  the 
iiatund  |»rofrrciM  uf  the  aiipurism. 

Alonio  Tn>'lur  hu-i  iniule  very  canttii  atudiea  uf  the  blood  in  tliree  paUeiiiK  uodiu- 
"nifanll  tn^itmrnt,  who  vivtv  si»o  nwviag  potawium  icxhilr  1  Gm.  igt.  xv)  uml  enlciura 
cli)«ri<l«  1'  V,ni.  Itrr.  xxx)  liail)',  and  who  were  bviiuc  bled  fUSO  c.c.)  every  eii!ltl««i)  days. 
He  foiiml  no  chiuifcc  i'l  the  conci^Dinilian  of  the  blocnl  or  in  culcium  iii  the  blood,  and  only 
■liilht  fall  of  red  cr>rpii«cleK.  The  coujrYilal ion  lini<>  wilo  nnchnntcd  in  onn  patinnt.  iliKhtly 
nhorlentKt  in  anoTher.  The  uneuriiiiii!i  l)e('uiiiF  winirwhul  KiiiiiJIer.  but  no  cum  miullnl. 
Al  thr  Johns  IIi>|ikms  Iliupilnl  itip  mi-thivl  wiw  Iriml  ifrj-  ajwidiiouxly  for  many  yeju», 
tnipplxmented  by  '^iihciiiaiivaui  eeialiii  iiije^iion!!  tut  Hiiace^ied  by  Lttnceiwiuit.  I.Aier 
nileitiiii  luFlatp  hut  bevn  uihnI.  Tlien  tmvp  been  but  few  suliBfHetory  rmulla  (Futeher), 
thoiiffli  Profnuor  0*\n  alntod  that  he  had  nrpn  (evnral  cnwH  tif  cure  in  hi*  exteii««-e 
esporieiice, 

PnlaSKJum  iodide  was  uwd  in  imeumin  liy  Boiiillaiid  (IR59) 
and  Chiickerbutty  (JS62).  and  especially  by  Balfour,  who  found  that  it 
eauM>d  great  relief  from  ihe  pain,  and  rlaimed  that  the  aneurism  also  dimin- 
ished eoiisiderabty  iti  si);e.  Subsequent  exporienec  demons!  raiei*  the  eor- 
rectneas  of  ihe  claim  that  aneummal  pains  are  often  relieved  by  pota»iium 
iodide,  but  few,  if  any,  eures  of  weil-defincl  thoracic  aneurisms  can  be  ob- 
tained by  iti?  use.  Its  modus  operandi  is  HtiU  obscure,  but  it  may  eau«e  a 
retrogression  of  the  Iiielic  mesarteritia  which  is  so  often  present.  Gibson 
thinks  that  "we  may  admit  it  to  be  extremely  probable  that  under  the 
influence  of  ioclide  of  potassium  ih^?  nutrition  of  the  walls  of  the  sac.  aa 
well  an  of  the  wimle  of  Ihe  itrierial  system,  undergoe.t  Jmitrovemenl." 

Wiring. — The  reason  that  an  increased  coaKulnbiUty  of  the  blood 
and  a  slowed  eirculation  do  not  of  themselves  produce  Intra.'tAecular  clot- 
ting is  that  Ihe  latter,  like  the  vesseU.  h  lined  with  endothelium  and  dues 
not  furnish  fibrin  ferment.  .Vs  .mated  by  Moore  in  IS64,  "the  first  indLs- 
j>eii»ttble  condition  for  tlie  cure  of  a  thoracic  aneurism  is  to  provide  ineumt 
of  eliciting  fibrin  from  the  blood"  (producing  fibrin  ferment  in  nitu).  and 
the  "second  ....  to  extend  Ihe  surface  within  it  on  which  the  fibrin 
may  coagulate."  In  order  to  supplement  these  deficiencies,  Moore  sug- 
geftle<i  the  introduction  of  fine  wiiv  into  the  ajieiirismal  sae.  Murchison 
Kubniilted  to  htm  a  cn^  of  aneurism  of  the  ascending  aorta  which  jiointcd 
on  the  surface  of  the  rhesi.  Moore  slowly  introduced  twenty-aix  yards 
of  fine  iron  wire  through  a  fine  needle.  The  pul.s.*  fell  from  llfi  to  92,  the 
pulsation  of  the  tumor  almost  ccaaed.  but  the  patient  died  in  collapse  two 
ilays  later. 

Previously  to  Moore.  (Jucrard  (1S2I).  PHrequin  (IK4o),  and  CiniseUi 
(1S47)  induced  clotting  by  pa.ssing  weak  electric  eurrents  between  the  tips 
of  two  needles  introduced  into  Ihe  o»e  (galvanopuncture).  Corradi  com- 
bined the  two  methods  by  using  the  wire  as  one  pole  or  the  batten*.  As 
now  performed,  the  win-  (.-Jlver  alloy)  i.-*  attached  to  one  pole  of  the  battery. 
It  is  introduced  throuf;h  a  needle  which  js  covered  with  lacquer  to  prevent 
slimuiation  of  the  iuierco.4ial  muscles,  etc.,  and  a  weak  current  (II]  milU- 
ampcres)  is  pasiwd  through  it.  This  accelerates  clotting  and  give^  n 
firmer  clot. 

The  details  of  technie,  as  well  aa  an  excellent  report  of  the  hterature, 
arc  given  by  Hunner,    Hunner  cites  14  cases  treated  by  wire  alone  (Moore's 
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method) ,  with  cure  in  2  cas^s  of  abdomiaul  BnounHm  (Mor«?  and  Langton) ; 
with  the  ffiniliiued  (wire  plus  eleotririty)  method  (Moorp-('orradi),  23 
cases — 17  thomcic,  with  3  cun-s  (17.7  \>eT  fcnt.)  (Dr.  Huw-n.-'tirii  iufwrmi* 
the  writer  that  his  patient  is  still  alive  and  well  twenty  years  after  the 
openitiou),  and  6  iibdominiil  aneurismK.  Finney's  case,  who  was  appar- 
ently cured  in  1900,  died  in  .1003  of  ruptun-  of  th«  ancitrixm  afttr  inlctiw 
suffering  for  several  ycars. 

Unfortunately,  the  number  of  caws  in  whit^h  the  Woore-Corradi 
method  can  succeed  is  a  limited  one.  Its  usefulness,  as  already  pointed 
out  by  Moore,  is  limited  to  sacculutiHl  ancuiisms  of  the  aorta  and  lo  aneu- 


llKltHTr  (lirfn.ii>ii  of  iLp  Lllntxl  4lr««Ili  \.  l.lDmjr*  febrivr  bthI  hrlrtw  tJir  *nf  ^AlLlvl1U">.  1i,  Lj^Ator* 
■bovA  snil  brLoor  ilie  ■««;  nmovftl  of  tiic  uc  lllutierL  C  I'^cnturv  above  nii«i  ai  «Dm»  dijiiAno*  frwA 
tliB  oc  [lluuirrl.  r.  r.  rapmiil  vaja  vuuniin.  D.  IJiaiurc  l>r]DH'  tlic  mu  (Bnudor.  WKdnqii. 
K.  MfCalliuicI  'Mnlfiimii.  W,  OhliMntiim  □(  ihi-isr  ^Mbuul  n.  kyiuc  ilis  Hiiur»  in  Uiaiar:  b.  arlvrtal 
t'lbr  Ii4i  pKient  ofi^r  liEhUDtnc  niiuiw:  r.  cnlirr  liin>ia>  ubliMni*!  bv  ntlurw.  <i.  ttucBMfiil  wiring  of 
»  wcculninl  uiiMirtiiii  by  Ui*  Uaare4.^mill  meihcil,  •howinc  thi>  tl'«lrodn  <  •  .  —  )  in  |iIb«v.  il.  Wiriiut 
of  u  mnvtirimii  »illi  •iil'  iiiuulli.  •huwrnc  tlir  ■(.'Uuii  ul  odily  current*  In  pakMrmtlng  bMVHIi  llm  eliil 
tad  tiu  afivurum  *itU.     (ODinpArti  witli  Fitf,  Zlti.) 


ristiis  of  arteries  which  have  already  been  Ii)catvil  bolow  ch«  unvurism  (Brad- 
dor's  ligature.— f. 17. ,  wiring  uf  mi  innominate  nneurism  after  ligatuiv  of 
the  right  carotid  and  right  subclavian  arteries),  so  as  lo  eonverl  Ihciii  into 
blind  sacs. 

The  narrower  the  opening  of  the  sac  the  greater  ilie  chance  of  [icr- 
ninnent  cure,  for  the  clot  then  comph>teiy  fills  the  sac  and  th«  blood  passes 
by  it  witiioul  entering  the  old  wic.  Howx-ver.  if  the  sacculation  has  a  wide 
mouth  the  condition  i»  different.  The  whole  aac  may  l>e  fiUi-d  by  clot  at 
tbn  time  of  operation,  hut  the  irregularilies  about  the  edges  of  the  clot 
give  rise  to  eddy  currents  which  gradually  tbssect  the  clot  loose  from  the 
aneurismal  wall,  and  leave  as  an  end  result  an  unultcn^d  um'urism  with  an 
inland  of  wire  containing  dot  flouting  in  the  centre  (Figs.  3!.l,  H,  and  316). 
In  an  individual  case  the  treatment  will,  of  couree,  Itf  tuorc  likely  to  succeed 
if  preredwl  by  a  prolon(i:e<l  period  of  absolute  rest,  restricted  diet  and  liquids. 
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and  vigorous  u»e  of  potassium  iodide,  ho  that  the  blood-prewiurr'  miiy  be 
lui  low,  tilt  *\ii-  of  thtf  SIX-  ns  ntnall,  and  ilw  neck  tin  nnrrow  as  possible.  The 
same  treatment  labould  follow  the  opcrutioii  to  give  s  chance  for  ihc  in««t 
conipikrt  lulhe.-'ion  of  tbe  clot  to  the  aiieurismal  wall. 

In  fusiform  aneurisms  the  wiring  method  !»  worse  than  UBeleee.  mnce 
it  merely  pve»  rifle  to  a  Hot  in  mid-btood  stream  from  which  emboli  are 
reiidily  iJi^ilod^l, 

ComprcssKMi.  —  Aneurisma  of  the  peripheral  arteriefl,  and  etipecially 
of  till-  iibdotiiinul  aurtu,  are  Mimelimes  euivd  by  (■ornprrtwiiig  that  vessel 
above  the  uaeurism.    This  wa«  dony  sueccsafuUy  by  Alurray  io  186-(,  who 

obliterateti  the  aneurirai  and 
the  femoral  pulse  by  means  of 
a  tourniquet  wound  around 
the  body  above  (hi-  tumor.  A 
number  of  similar  muecc^i^ul 
rase.t  have  been  rei)ort«d  since 
Murray's,  eeiiecially  when  the 
aorta  ia  eompms-HHl  with  the 
finger!'-  The  operator  i-annot 
continue  digital  rom prevutto ii 
lon^r  than  five  or  ten  min- 
utes at  ft  time,  so  that  it  in 
ofien  the  cui^iom  to  obtain 
lilt-  assi.stanre  of  a  whole 
riaiut  of  medical  students 
working  in  relB}rs.  In  thia 
way  Shepherd  and  others  have 
Vhh'ii  able  to  keep  the  aorta 
ofcUided  for  twenty-four  hours,  and  have  brought  about  recovery, 

i)n  the  other  hand,  the  prolonged  pressure  may  biiii^  about  necrosu 
of  the  abdominal  wall,  intestine  and  panercas,  or  seeondarj'  periiouitia, 
and  intestinal  obstruction  may  result  (Bryant.  Lunn  and  Iteidiam.  Moicon 
and  Durbiim).  Thi?  method  i.t  then-fon-  .-still  a  daring  one.  and  i.*  probably 
more  wvcre  and  k-jw  certain  than  Halsted's  metal  band  method.  Moreover, 
Sib.son  found  KIH  out  of  177  abdominal  aneunoniR  (7^  per  cent.)  above 
tlio  level  of  the  cteliac  axis  where  they  could  not  be  reached  by  pressure, 

Li][alure  and  Partial  Occlusion. — Double  Ugaiarc — The  oIde.it  metho*] 
of  treating  aneun.itn.i  of  the  [K^ripboral  arterlcN  i:«  to  Ugatc  them  above 
and  l>elow  the  sac  (Antyllus)  (Kin.  315.  A),  after  opening  the  latter  to 
ivniove  the  blood.  A  more  modern  inodtficAtion  of  thw  method  ts  that  of 
Uuetor,  who  dissected  out  the  entire  sac  after  ligating,  thus  removing  a 
large  mas-i  of  ti)«ue  which  would  otherwi.w  become  iKanKit>nouh. 

Pfoxlmol  Ugature. — .\nibroisi'  Pan5  (sixteenth  century)  de])arted  from 
the  proceduiv  of  Antyllus  by  merely  ligating  the  artery  close  above  the 
aneunitm  (proximal  ligature — close  to  the  aneurism).  Thi.s  cut  off  the 
blood  supply  to  the  walls  of  the  latter  and  to  its  vicinity,  inducing  necroaifi 
and  suppuration.  »o  that  Anel  (17101,  Default  (1785),  anil  John  Hunti-r 
(1785)  were  led  to  adopt  the  proximal  Ugature  at  a  considerable  distance 
above  the  aneurism  (ligature  of  brachial  for  anciiric^m  of  the  radial  artery; 


Fth.  Slfl.'^f^iHi^mfin  at  mir^H  nMfiinin*!  itnturiHiL, 
tliowinf  ma  It1»n>l  nf  <<lr>i  wiit.in  ih«  fvtiL^  -ji  virv  tur- 
ruutidnl  by  >  (rw  blood -iliamiel. 
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ligation  of  f(.'mor»]  tx^low  thf  adductors  for  pop1it<'a1  iinouriiJim;  ligHtion  of 
femoral  above  the  adiiuntora^n  Scarpa's  triaiifile — ^for  popliteal  aneuriBm). 
DUtal  Ua«iure.— In  llic  cifcliUi-ntli  century  Hrjwdor  and  lat^r  Wardrop 
practised  ligation  of  the  artery  below  the  aneurism  (distal  ligature)  in 
c».-<(^4  tik4>  aneurLini  of  the  innominntp  in  which  thp  proximal  li|!:atur(>  was 
impoHKible.  As  a  result  of  the  procedure,  ii  fiufifonii  aneurism  of  the  tnnomi- 
nalp  bwoniP-3  practically  a  sacculated  or  flask-shaped  aneurism  of  the  aorta, 
the  iiinunuiiat«  arl*Tj'  being  converted  into  a  blind  sac  with  narrowed 
neck,  and  coagulation  is  thus  facilitated.  This  operation  is  still  the  one 
most  pommoniy  iMrformed  for  anoiiriHrnM  of  the  innominate,  carotid,  and 
first  part  of  the  subclavian  arterj-.  Siieen  has  collected  statistics  of  36 
cases  of  innominate  and  subclavian  aneurism,  22  before  18.S0  with  1  recov- 
erj',  14  after  ISSO  witli  S  recoveries,  7  after  ISSH)  with  5  recoveries  and  5 
curm-  To  thli  lUt  mif;ht  be  added  2  cases  of  Haltsed  and  1  of  Finn«y 
with  nocoverj-  and  cure.  The  doath;*  iK-foie  1S80  were  ut<ually  due  to  mptus 
and  hemorrhaRe.  In  operating  upon  the  innominate  arterj'  it  is  moat  im- 
■  porttiiit  (hat  boih  ihe  rarorid  and  subclavian  arteries  should  be  ligated, 
r  for  if  one  of  these  arteries  be  left  open  (as  in  the  case  of  J.  B.)  the  pressure 
in  the  aac  is  inereaaed  without  stopping  the  blood-flow  through  it,  and  llie 
growth  of  the  aneurism  is  actually  favored. 

Moore  in  his  Brat  paper  sngKcsted  the  combination  of  this  form  of 
ligation  with  wiring  for  aneurisms  of  the  innominate.  This  double  proced- 
ure has  not  attracted  much  attention,  as  in  the  absence  of  sepsis  the  simple 
ligature  Li  often  aatisfactory,  but  it  is  no  doubt  applicable  iu  a  ccriuia 
number  of  cases  where  ligation  is  not  quite  ader^uate. 

Th<'  chief  obj  cct  ion  to  the  simple  ligation  of  arteries 
lies  in  the  fact  that  the  permanent  results  are  often  unsatisfactor}-,  for 
either  the  ligature  may  be  wo  light  sm  to  produce  necrosis  of  the  tinsuea 
under  it  and  thus  bring  on  rupture  of  the  arter>',  or,  as  Halsted  has  shown, 
the  arterial  lumen  may  be  re-established  in  spite  of  the  ligature.  In  many 
of  tlalsteil's  exjicritiieiit.'*  upon  ligating  the  larger  arteries,  the  lumen  of  the 
arlerj-  gradually  dilated  above  and  below  the  ligature,  so  that  tlie  latter 
v;as  left  surroumled  by  a  thin  membrane  or  septum  of  ^ar  ti^ue.  This 
ecptum  then  perforated  tn  one  or  two  places, 

OmIusIob  Willi  Metal  Ban<».— To  obviate  thU  and  for  other  reasons 
HaUted  has  devised  n  very  ingenious  procedure,  which  consists  in  the  ocdu- 
tfiioQ  of  the  vessel  by  surrounding  it  with  wide  metal  bands.  These  melal 
bands  take  the  place  of  the  ligature;  but  whcu  properly  applied,  do  not 
occlude  the  vasa  vasorum,  and  hence  permit  the  proper  nourishment  of  the 
arterial  wall.  Their  effect  is  more  certain  than  that  of  iigaturcfi.  since  they 
do  not  allow  the  Uimen  to  be  re-established.  The  chief  advantiige,  how- 
ever, lies  in  the  ability  of  the  operator  to  obtain  a  partial  occlusion  of  the 
ves.tel  sufiiripnl  to  n^duce  pulsation  in  the  aneurism  to  any  desired  dfgree, 
without  obliterating  the  circulation  below  before  a  collateral  circulation 
has  been  established.  This  renders  it  the  operation  par  rxrtUnift  in  ab- 
dominul  aneurisms  and  aneurisms  of  the  iliac  and  femoral  arteries,  in  which 
the  other  procedures  are  likely  to  be  dangerous. 

Thi.-  buuils  uru  mndc  of  No.  Xt  ■ht«t  aluminum  nf  »  width  varyinic  fmni  S  to  lA  milli* 
molrrs  according  to  diainelor  of  ttic  artery  whkli  in  lu  Ix-  occKiiitMl.    Tlif  Hlri|i  in  cut  a  Itlllc 
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lonicfr  ih&n  itic  rirciinifcrrncc  of  the  ftrtory  (iw  Hhown  hy  a  tnpr  piuwpd  ftroiinti  the  utitry). 
All  Uiu  Hlmri)  taigas  iiiunt  Iw  canefiiHy  filed  ulT  uiilil  tliey  aiv  nitiuutli  atiii  niUDil,  test  they 
cut  inlo  the  tt»IU  ot  llic  nrtcry.  Tlie  Btrip  la  then  inncrted  into  n  np^iully  ilevu«d  holiler 
(F%,  31S,  !■>),  where  it  ix  held  in  n  iilcit;  (roni  llili*  tt  may  he  cxtriKiml  by  pmwinx  upon  tha 
nunmiT  ulxotr:  aikI  lu  il  in  vxtrude<l  beluw  it  is  curtnl  by  [Jie  curve  at  lliv  fuot  of  ll>«  slot. 
The  fiwtf^r  the  *t.rip  ii  rtlrtulcil  the  mnn  titchtly  it  is  curled.  Tim  nurvcd  foot  of  the  boldrr 
is  plucfHl  btnralli  Iho  aiVry,  which  la  hi>l<l  jiwt  ii£hily  enoui[h  i),c:ain«i  iho  iiiAtri)  of  thia 
foot  to  idniost  (iccIikIp  tlie  Iudimi.  The  strip  m  uxUwied  by  punliiiig  tlic  rninmer  jiBt  (tut 
enoiijiEf'  'f  K''''c  th(!  dmircil  curl.  Trnwoti  on  the  nrlpry  is  thfii  n^lnnxl.  The  jmUt!  pjm  litt 
fvk  in  rhe  itrlt^ry  l<elow  tlie  hiuid,  accinnpani^  by  u  weil'delirioil  thrill.  The  )i»nd  ik  then 
t,i)[htrnn(l  by  mlUnR  it  Rtally  imdor  tht-  fingprs  of  one  Imnd  "-liilc  luljuiiug  the  ariorj'  l*low 
l(  with  l.ho  other.  The  dpjtrpc  to  which  thr  hand  i*  Iitchl4'nr(l  iloprndu  upon  tlic  nrtrry 
uffccliyl.  In  lliecuaeuf  llie  HbdoniiriiJ  urde>H^ndiN([  tijunirie  uurlii  it  sIjiiiiIiI  lie  rvilleil  uittil 
tlic  l.hrill  hn»  Rrcntly  dimiiiinlicl  hut  not  disiippciii*fh  in  Iht!  liirttPt  bmiiplies  ol  the  aortft 
the  pulse  may  he  made  to  diwippoar  ah>>(i1iit4^1y.  Tn  a  few  miniiti«  .1  reinir|>i'"'>'  puW 
may  mark  the  up|ieuninee  of  u  coltulerul  eimilution.  Ulieti  tills  uficruduii  is  jierforTDed 
Miccoaifiilly,  thp  artery  beooiucs  gridnulty  cx>eludeii  nl  the  point  of  eon  11  trie  lion,  and  a 
rich  eotlfltend  circulation  formrvl,  wigrKH^  iii  fnct  thai  in  nnoeiuie  in  which  Prnfcmnr  Ilaklviil 
had  oc'cliKlinl  the  diwcendiiut  thoracic  aorl  11  Erluiuicr  Fuund  the  ItkHx I- pressure  in  the  fenkoral  , 
(aighl  monthii  nftfnvnni)  only  thirty  milliniPin-s  below  that  in  the  bruchtul.  For  pruvlkiJ 
piirpOBW  ihli  exactly  duplicatm  the  condilioiii  in  the  adult  type  of  aienoci*  of  the  isthmiie 
of  the  aortn  (nee  jNige  453),  except  that  the  anas  loin  uaw  lake  plac«  later  and  henee  are 
not  quite  M  cxtciMire.  1 

Professor  Halsted  lias  now  operated  upon  a  number  of  caw«  with  very 
promUing  resultH,  and  the  operalion  ^ves  promiiw  that  in  the  hands  of  a 
surgeon  who  has  prnctiwL-d  tho  t^-chnit?,  it  may  coniplctt^ly  supentctle  the 
methods  of  Itf^atiire  and  compression. 

Arleriorriiaphy  (Matas  Operation). — R.  Hutiu«  in  1905  intrmluced  an 
entirely  new  t*chnic  in  treating  the  aneurism  of  peripheral 
arM>ri<!s  exactly  in  arpordanee  with  the  prineiples  of 
treatiqg  inguinal  hvrnia — by  obliloriitioii  of  the  »ttc.  The  opera- 
lion  is  performed  bloodiessly. 

Tlie  limb  1*  elevalnd,  nn  (Cuiukrvh  rubber  luiniI«Ke  put  ou,  or  blctMlinff  from  tli«  main 
art*ry  preveiiled  by  conipr«wion  «ith  a  tnielion  loop,  ailjiiMtable  clanifie  [(>ikV),  pnildml 
fortH'ps.  or  dtgilul  cunipnaiiioii.  A  (rvv  iiieision  parallel  to  the  tuiii;  iixia  of  tfae  mic  14  then 
nmdc  down  to  the  wie  to  expose  iin  whole  leiiKtli.  .\ny  importnnt  nerven  or  veins  shoutd 
be  diKtei'ted  awny  from  it.  The  usic  i«  then  freely  opened  and  emptied. 
It  IK  tlien  leiidy  for  eliHiire,  In  most  eusee  it  uill  lie  d(<cided  1 1>  obliterate  the  sac  completely, 
but  in  nonic  canes  of  (uniform  uneuri»ni  it  iiioy  be  jitT-fenilile  to  lein-p  u  lumeti  the  siie  of 
the  uriicinnl  nriery. 

When  ihe  sue  in  to  be  oonipl«t«ly  obliterated,  the  lininK  of  the  satt 
in  thopoURhl}'  scrubbed  over  iln  whole  est*n1  with  slorile  Knuxe  ooiikedwith  wit.  aulution 
lu  remove  ihe  endotheli.il  layer  of  the  intima.  and  thu^  accelerate  nnion.  Tile  mtuPM 
(chrrimieixHl  gul)  are  then  applied  very  much  like  Lvmberfn  intnrtinul  stilure*.  l^ 
inoat  important  point  is  to  nppro.xiinntc  canrfully  intima  to  intima.  Tlie  sulurM 
are  laid  In  three  layer*  in  Hiieli  a  way  thai  ihv  crrin»Hte<riion  of  the  wtc  nftcr  tiiture  h  mado 
to  form  u  Y:  the  fimt  and  deepest  layer  of  BUlurm  sliutling  oil  the  Hue  Ir^ini  the  anerj'  at 
the  Y,  and  the  third  layer  ohlitcratinK  the  entities  in  eadi  ami  of  tlie  V  (Fig.  315.  ¥). 

In  siiturini;  a  fuaifomi  unenn>-rn  the  liinicn  ol  the  artery  ia  pre«er«'ed  by  placing  tha 
firat  layer  of  cuiuren  over  a  rubber  tube  wlii(7h  is  inserted  inlo  Ihe  artery.  Aft«ir  the  new 
lumen  i»  ihuH  pntvidcd  for,  the  rr«t  of  the  sac  i*  senilibeil  and  the  mitum  Inid  in  tlic  usual 
way.  <^ire  must  l>e  taken  to  prwerve  the  tdood  oupply  and  nuiritiun  of  the  sac.  niid  all 
porlionn  of  it  which  have  been  diwected  uwuy  from  tlitir  V7i»eu!nr  nurruuniiiil^  Bl-wxiki  be 
exdtMN), 

In  1908  Mata^  reported  the  results  of  86  such  operations,  including 
aneurisms  of  ttiv  femoral,  th«  iliofemoral,  tibial,  ^lutt-al,  external  carotid. 
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axillary,  brachial,  and  subclavian  arteries,  aa  well  as  the  abdominal  aorta 
(the  latter  both  fatal):  78  recoveries;  8  deaths;  4  cases  of  gangrene;  4  re- 
lapses, all  in  operations  where  the  lumen  was  restored.  In  view  of  the  fact 
that  these  86  operations  were  performed  by  fifty-two  different  operators 
the  excellent  results  obtained  are  a  striking  argument  in  favor  of  the  feasi- 
bility of  the  operation. 
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I. 


PAROXYSMAL  TACUYCARDIA. 


Cotton  in  ISC"  dMcrilwd  ft  peculiar  oonditioii  in  which  attacks  of 
extreme  tachycardia  wert-  presein.  leaving  the  heart  quite  normal  in  the 
inl«ntii.  Similftr  nisos  \v»^ro  reported  hy  Bciiwii,  XijlhnA)ct>l,  ProvlMting, 
Prii'soDdorfcr,  I'ribrutii,  and  Uriistowe.  who  coni^idered  them  to  bo  due  to 
A  iiort  of  vAKUt)  neuroaia.  Bouveret,  however,  reK^'dfd  the  rondition  iitt 
a  distinct  rlinicai  entity,  of  which  he  wie  able  in  ISSQ  to  collect  o%'er 
twenty  casea  from  the  titeri.ture,  and  which  he  deMnnated  as  "esneniial 
(or  idiopttthic)  [)iiruxy?mi«]  tachyt-ttnlia  (tachycardic  paroxysliquc  csaon- 
ticUc)".  According  to  Bouveret,  this  condition  is  characterised  by 
attacks  in  which  the  pulKc  suddenly  attains  a  rapidity 
(200  to  300  per  minute)  which  is  never  aeen  in  any  other  eon- 
ditinn,  oven  in  the  ^caveat  heart  failuren.  The?<e  attacks  Ifuil  from 
several  minutes  to  si^veraJ  days  or  even  weeks,  and  subside  as  sud- 
denly as  they  come.  They  sometimes  recur  for  years  and  often  for 
dccadi-s  without  seriously  inUTfering  with  life  and  genend  health  of  the 
patient;  or,  on  ihc  other  hand,  an  attack  sometimes  ends  in  death. 

Bouveret'fl  clinical  description  was  so  complete  that,  though  many 
cases  were  subsequently  reported,  little  that  was  ejtsential  was  added  ublil 
Aug.  HolTmann  in  1900  called  attention  to  the  fact  that  the  paroxysms  of 
tachycardia  In^gan  and  ceasi-d  with  extreme  suddenness,  and  showed  by 
excellent  tracings  that  the  complete  change  of  rate  often  occurred  within 
the  period  of  a  .Hingle  cardiac  cycle.  Mineos-er,  he  showed  that  thia 
change  of  rate  was  an  exact  doubling,  trebling,  or  quad- 
rupling of  the  previou.^t  rate,  and  ended  by  halving,  quartering  or  drop- 
ping to  one-third.  For  example,  the  normal  pulse-rale  being  70,  the  rat« 
during  an  attack  might  be  140,  210.  2S0  per  minute,  and  ?i'c«  pertia.  Hoff- 
mann regarded  this  sudiien  complete  rhnnge  of  rate  as 
characteristic  of  the  essential  or  idiopathic  paroxys- 
mal tachycardia,  in  contrast  to  the  nimple  tachycardia 
of  exercise,  excitement,  or  convalescence,  in  which  tho 
change  of  rate  ia  due  to  loss  of  vagua  tone  and  comes 
on  by  a  gradual  increase  of  rate  during  a  period  of  from  onv 
to  several  minutes.  Such  a  tachycardia  rarely  exceeds  120  to  140  per  niin- 
ute.  Even  though  it  nniy  give  rLw-  to  wharp  attacks  coming  on  more  or 
less  suddenly  and  accompanied  by  palpitation,  it  is  not  to  be  regarded 
as  idiopathic  (es«>nlial)  paroxy.^mal  tachycardia,  but  will  be  eon^dennl 
under  the  sinijile  nervous  affections  of  the  heart  (Chapter  III). 
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As  will  be  seen,  one  cunnot  lay  too  much  strosa  upon 
the  importance  of  diatinKui-thiiig  between  '"paroxyems 
of  Iftfhyrarilia"  iin<i  "idiopathic  paroxysmal  tachycar- 
dia." Only  those  cases  »hould  bo  conmdered  in  which  the  mode  of 
oiiiiot  and  eossatioii  of  thp  attack  is  c«refully  given,  if  iKMt^tible  with  venoiui 
pulse  tra<-ing».  The  mechanism  involved  in  the  attacks  shonlil  also  b« 
noteil.  It  is  only  in  this  way,  and  not  by  imliticnniinate  analyw-s  of  eawa 
in  which  the  heart  occa«onally  becomes  rapid,  that  an  accurate  knowledge 
of  the  condition  can  bo  acquired.  The  aeeuratf  knowI<;d)(c  of  paroxysmill 
tachycardia,  therefore,  dates  from  Hoffmann's  analysis  of  pulse  tracings. 


Ftit.  817, — N'muiiN  iitjiAft  ill  »  r«*r  nf  imriixyimijil  tkrhymnliji  f(i.  D.R->.  iKlndnan  <}(  Ui**  .liihiu 
ttnpkint  Huipltal  ItoUfiln  I  A.  Ininna  ih*  allsck  (puli»  i»t<  HI  prr  miitulr).  Voiirlnilnr  ijpr  ol 
vrimu*  |tu]>p,  uu  a  VB<iei1tH?«mlhl«.  <\  <«rotid  wave.  Tlni«af  1ll«<«ru(frl  wkv«.  ti,  'rrsriiiu  1aL«i  tivr 
uiinulA*  lurir.  j^ifI  aftrr  mHtiiun  tit  the  hlt*ck-  Pult^mt*  AO,  Vvtiim*  put*«  of  Ibr  nutnuil  auni^iilar 
lyitr.  rttniliirtini]  timf.  '.^-t  int^rviil)  nornial,  l\  TrftcitiK  (rum  th*  njn*  r*H#  Uikoin  duririK  «  l>f<rW  of 
lrTeci.0*n1y  n  fpw  Aay*  l«l*r.  Hhoiriiifl  rtirvfilolo*  iri^h  ■■hnrl«n«d  ronilnclioD  lime.  Th«  iutcrs'ftb  ftnt 
iDOHund  in  imlllniMnt  upou  •  uiiitonnlr  runnini  dnim. 

Still  man-  acctiriHf  knowledge  rame  wilh  the  analysis  of  venous  tracinRS  as 
well,  and  of  traeinfjs  obtained  at  the  moment*  when  the  attacks  began 
and  reawed. 

Types  of  Paroxysmal  Tachycardia. — By  thi«  means  Hcveru)  types  of 
venou.i  tracings  have  been  recorde^l: 

I.  Attacks  of  tachycardia  in  which  the  auricular  type  of  venous  pul-w 

smains,  and  in  which,  at  the  ceaaation  of  tho  attack,  the  auricles  continue 

for  u  while  at  lea.st  at  their  old  rhythm,  the  rale  of  the  ventricles  falling  to 

half  or  less  by  the  onset  of  a  partial  auriculo(atriolvcntricular  block  and 

a  "i  :  1  rhythm  (rB;4cs  reported  by  HofTmanii.  (Jerhardt,  Uihl.  and  Sehmoll). 

bThere  may  be  periods  of  irregularity  between,  especially  just  before  and 

'just  after,  attacks  due  to  the  occurnmee  of  partial  block  for  occasional 

boats.    The  partial  block  even  in  iheKc  cases  docs  not  pervist  indefinitely, 

but  the  rate  of  the  auricles  (inallj-  also  becomes  slow,  and  a  1  : 1  ibythm  at 

the  slow  (normal)  rate  is  n;sumed. 
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2.  Attacks  in  which  the  venoutt  puW  is  of  the  wntriculnr  type  (we 
page  57)  with  no  wave  due  to  auricular  contraction,  and  which  eubsidc  sud- 
denly with  appraximatc  hiilving  or  qunru-riiig  of  the  riil*^  wiihoul  ^gim  of 
&urii'ulo<ittrio)v<>utricular  block,  the  venous  pulse  betwppn  attacks  show- 
ing only  a  nngic  auricular  wave  for  each  vontricular  contraction.  Helween 
attaeki)  there  may  be  an  irregularity  due  to  the  prewncir  of  cxtras^-stoles 
with  shortened  conduclion  time.  Case.'*  of  thui  tyi>e  have  been  studied  by 
Mackenzie,  Hirschfelder,  Hay,  and  others. 

A  curt^ful  analysis  of  the  pulse-rate  during;  and  between  attacks  .'<bows 
Uiat  the  T&tc  is  by  no  ineaiis  always  a  defl&itc  multiple,  but  varies  w-itbin 
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III-  I%rvx3^tujiiJ  tactiycAnlLA  wit  la  HuticuUr  nbrilliklLiuL  njid  vonlrrcutar  typticJ  vrfiuun  puW' 

eonniderable  limits  (as  for  example,  from  1,7  to  2.1 :  1;  88  to  140  and  fiV« 
rersa  70  to  100)  even  when  tracings  are  obtained  from  the  instant  of  onset 
or  of  ccasation  of  an  attack. 


orrtrHHKNTi:  AX'n  \a»(K':atf.d  lesions. 

Paroxysmal  tachycardia  is  equally  common  in  both  sexes  (Bouvcrct. 
Hoffmann).  It  occurs  at  all  ages,  frequently  bcjcinnin)^  in  early  childhnoi] 
and  peraiiiiinj'  for  decftdes.  On  the  olIiiT  hand,  it  frequently  occtirs  in  old 
persons,  as  in  0.  R.  who  was  72  years  of  age.  It  is  not  usually  a.'tcMx-iated 
with  valvular  or  organic  disease  of  t  ho  heart,  though  the  occasional  attacks 
of  sudden  tachycardias  often  seen  in  aortic  iusuHiciency  may  belong  to 
this  group. 

Sonielinics,  as  in  the  cases  reported  by  Romberg,  there  is  associate-d 
coronat)'  sclerosis — a  group  which  seems  to  be  particularly  common.  This 
»eem9  to  correspond  to  the  experiiriental  observation  that  shortly  before 
death  the  auricles  of  the  exposed  dog's  heart,  sometimes  pass  int«  fibrillary 
contractions  for  a  short  period  upon  the  slight^'St  mechanical  irritation,  as 
well  as  to  the  experiments  of  T.  Lewis.  The  writer  has  encountered  a  num- 
ber of  cases  asaociaied  with  mitral  stenoMS. 

The  autopsy  findings  of  Maekeiixie  and  Keith,  pati-hes  of  fibrou-t  myo- 
carditis in  the  vicinity  of  the  His  bundle  and  coronary  dniii),  are  of  grcKt 
interest,  but  await  further  ob.'*ervatiotis  before  they  can  he  accepted  as  the 
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pathogenetic  lesion.  On  the  other  hand,  tumors,  patches  of  fibrosis,  and 
arteriosclerosis  in  the  vicinity  of  the  vagus  nucleus  in  the  medulla,  adhesions 
along  the  course  of  the  vagus  (Reinhold,  Hoffmann,  Pitres,  Oppenheimer, 
Schlesinger,  Pal),  multiple  sclerosis  (MuUer),  early  tabes  (Hirschberg)  are 
sometimes  found.  However,  S.  Hyman,  in  Sir  Victor  Horsley's  laboratory, 
has  proiluced  permanent  lesions  of  the  vagal  nuclei  in  a  series  of  dogs 
and  monkeys  without  ever  giving  rise  to  paroxysms  of  tachycardia. 
Nevertheless,  it  is  conceivable  that  continued  reflexes  from  irritation  of 
nerves  through  pressure  of  tumors  from  hernias,  intestinal  parasites,  etc., 
may  increase  the  irritability  of  the  heart  muscle  just  as  they  often  increase 
that  of  the  cerebral  cortex.  Indeed,  paroxysmal  tachycardia  bears  certain 
superficial  resemblances  to  a  condition  of  "epilepay  of  the  heart,"  and  is 
occasionally  associated  with  idiopathic  epilepsy  {Nothnagel,  Schlesinger). 
In  a  number  of  cases  collected  by  Hoffmann  disturbances  of  the  digestive 
and  pelvic  organs  were   found,  in.  some  cases  floating  kidijey.     In  some 
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Fio.  310. — Experimenlsl  paroxysm  ol  taehycanli*  craducvd  by  fandiution  □!  the  doc's  auridc. 
iKjndjinfl  of  1h«  Journal  at  tbe  American  HedicA]  Au<wLBtioD.>  ST  1,  2.  3.  4,  A.  Taradio  BtimutatioD  of 
ib«  riihc auricular appcodix;  jl,  suricularsyBtdee:  V,  veatrieularsyatolH.    Tima  in  Mcond*. 

cases  the  attacks  date  from  an  acute  cardiac  overstrain;  in  others  from 
an  attack  of  rheumatism,  with  or  without  other  cardiac  complications. 
However,  the  writer  can  confirm  the  statement  of  Hoffmann,  that  in 
many  cases  neither  the  underlying  condition  nor  the  factors  bringing 
on  the  attack  can  be  discovered. 

Onset. — The  attacks  themselves  often  occur  at  the  moment  of  awak- 
ing from  sleep,  after  or  during  defecation,  during  conditions  of  fatigue, 
and  are  sometimes  brought  on  by  nervous  excitement,  as  was  the  case  in 
the  second  attack  of  one  of  our  patients.  Mere  percussion  of  the  precordium 
has  been  known  to  bring  on  an  attack  (Bouveret).  Change  in  the  position 
of  the  body  from  the  horizontal  to  the  vertical  may  bring  on  an  attack 
(orthostatic  paroxysmal  tachycardia). 

NATURE   OP   FUNCTIONAL   DISTURBANCES. 

The  nature  of  the  functional  disturbance  is  still  obscure,  though 
several  theories  have  been  advanced.  Hoffmann,  Lommel,  Gerhardt, 
and  Mackenzie  at  first  believed  that  it  consisted  in  the  interpolation 
of  an  extrasystole  between  each  two  regular  systoles, 
calling  attention  to  the  fact  that  the  arterial  pulse  often  showed  an  alterna- 
tion of  large  and  small  beats;  but  Baytiss  and  Starling,  Hirschfelder,  and 
others  have  been  able  to  show  that  this  indicates  that  the  rate  is  a  little 
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too  fast  for  the  optimum  contractions  of  the  ventiivles  rather  than  that 
the  small  systoles  are  of  abnornuil  oiigin. 

Hnffmann  {1904)  HUgRefited  that  the  sudden  change  of  rate  (to  approxi- 
mate multiples  or  fruttionN  of  thnl  pn>-*'x luting)  ivpn^wiiU'd  the  coming 
on  or  the  paiiiunK  off  of  a  block  between  the  site  at  which  th?  cardiac  im- 
pul»e»  ariw  (remains  of  embryological  sinuK.  the  area  bounded  by  the  veaa: 
CAVte,  coronan'  tinw,  and  wptum  aurieulorum  and  in  fTX)Dt  by  the  Eusta- 
chian valve)  and  the  auricular  muscle  tiiutue— a  true  sino-auricular 
block.  JuHt  tut  in  tliv  c&<cs  of  atrioveiitriculiir  block  al)ovc  mcntionvd, 
the  attacks  would  thus  corwfipond  to  the  periods  when  ihe  block  has  passetl 
off.  the  return  to  iioniinl  puliw  corix'spoiiding  to  the  ontiel  of  block.  How- 
ever alluring  this  theor>'  may  be.  it  must  be  admitted  that  there  b  at  pres- 
ent little  evidence  to  support  it. 

More  plausible  is  the  theory  of  Mackenzie  {IdUli-OI).  that  thet«  attaeka 
are  brought  iiboiit  by  a  condition  in  which  the  (Purkinje)  cells  of 
the  ilia  auriculo-  (atrio-)  ventricular  bundle  initiate 
the  rhythm  of  the  beat  instead  of  the  sinus.  This  theor>- 
is  founded  not  only  upon  the  above- mentioned  venous  tracings,  but  also 
upon  the  statement  of  ttoskell  that,  if  one  "touch  the  auriculoventrirular 
ring  of  musi-Ie  (in  the  frog)  with  the  slightest  stimuluit,  imme<lialely  a 
series  of  rhythmical  contractions  occun*,"'  while  touching  the  auricular 
and  ventricular  muscle  cauaes  only  a  single  contraction  in  each  case.  In 
mammals,  however,  the  evidence  upon  this  point  is  very  fliimty,  for  it 
has  been  impossible  to  stimulate  the  fibres  of  the  atrioventricular  bundle 
alone  without  including  fibres  of  the  auricles  and  ventricles.  Lohmann, 
it  is  true,  stimulated  the  region  of  the  aurieulovenirif 
ular  bundle  (including  the  auricular  and  ventricular  muscle)  and 
obtained  simultaneous  rontractiona  of  the  auricles  and  ventricles,  which 
outlasted  the  period  of  stimulation,  Krtanger  has  obtuiwd  somewhat 
similar  results,  but  does  not  regard  them  as  conclusive.  Hcring  and 
Rihl  obtained  ex tru-sy stolen  with  shortened  conduction  time  and  asuumeti 
that  they  arose  in  the  bundle  of  His,  Mackenzie  and  Keith,  however, 
claim  to  have  found  deposits  of  eelU  whose  cicatrisation  "irritates  the 
bundle  and  renders  it  more  e.\citable  than  the  sinus.  The  contntetioii 
of  the  heart  then  originates  from  this  more  irritable  part.  Somewhat 
analogous  ehanges  follow  in  cardiosclerosis  and  in  degeneration  of  the 
coronary  arteries." 

ni  richrpldrr .  however,  han  b««n  able  to  duplickte  exactly 
the  finditigft  of  Luliiimnn  and  HeriiiK  by  faradlc  at  J  mitis  I  ion  of 
the  nxpoHcd  dog'n  •uriclp.  not  in  the  vicinity  ufUie  auricuIuveniricuUr  bundle, 
but  (bt  out  upon  the  auricular  nppcndix.  tTn<lrr  tli4«n  ronililloiw  hr  nhtalnod  Ibc  foltow- 
ing  mulU:  Very  wruak  faradic  stitnutl  cuused  (he  occurrence  of  otdinary  auricular 
ex t rniiy* t olen  with  noniiit]  conduction  time.  ii1i|;hdy  Hlronser  ilimuli  caused  the 
buHcIm  Rudiinnly  lo  aMnimc  n  rapid  rtigiilar  rhythm  npprnximiitrly  doublr  Ibr  prcvioim 
rliytluD  (the  mlio  varj'iiiir;  from  1.7  in  3.1  lu  I).  The  t-entricim  usually  followed  prrfccily. 
Conduction  lime  wiu  pmionjiiKl-  Ijong  eonlinunncc  or  rnpctitioa  of  thiii  Btimulutioa 
or  inoreaM  in  the  far«<llc  »limii]ii8  increafted  the  irrilahttityal  tbn  auricular 
muicle  (perbu|»  aim)  tliat  of  tlie  I^l^kinj<?  librui).  'Itw  lirel  effect  «raa  slioftenitiK 
of  Ibr  conduction  time.  With  atil)  tnorc  incri:n)ic<l  or  more  frequently  npeatcil 
■timulJ  the  aurirlo  went  into  fibrillary  contractions  (<lcliriiim)  upon 
aligjit  Btiinulation.  the  ribrilUtion,  at  hnt  lotting  only  during  the  period  o(  atlmulatiun; 
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UtM'  or  with  ttrongcr  olmiuli.  outlurtinK  the  period  of  Mimulun.  VTbtn  the  stimulUH  and 
the  abnormal  auricular  contraciions  wc»p  only  inmartan<x«m,  mtnuiystoloi  with  nhorUivd 
conduction  time  wvn  prraciil  (iitirirulo(i\triu)vi.'titriciiUr  extruaystuleti),  just  an  in  Uie 
writi^r'n  caw  i>f  pnmxyiimiil  tachycardia.  When  Ihc  fibrillation  vtiu  proton)^,  k 
loiif;  period  of  ventricular  tiicliycardianooonipanird  i[.HOinelime«laMiinicfurniany  miniitiw, 
iind  ending  by  n  nudden  return  to  the  urigiiiul  rhythm  vilh  iior- 
inal  auricular  rati?,  force,  and  ncirniul  con  due  I  ion  time.  In  the 
lesH  irriinblu  hearlH  lh«ae  uitackn  may  be  brought  to  a.  ntand- 
■  lill  by  Htimtilntion  uf  Ibe  viit;uii.  but  an  irriiubiliiy  iiicmuica  the  taehy- 
e-ardia  trliirn^.  Il  i«  found  ihat  ihi-  whole  hnut  may  be  stopped  by  vnxua  atimiilation, 
bill  tbe  Incbyeiirdiu  is  renuiiied  an  soon  no  vaiEiu  stiinulalton  ceoMMl  Moreover.  Custiny 
and  ICilinunilD  who  have  in%-Hti^li.'d  luiroxynmnl  irreguluritieti  with  tachycardia  in  man 
and  aniiTialH  have  found  that,  jiinl  nn  in  the  cojKti  of  pnraxycmal  tachycardia,  the  vtnous 
.  pube  tuiKuinw  the  i-eulncukr  ly^ie  duriigc  fibrillation  of  the  nuriclex.  Thin  condition  repre- 
f  KntA  tba  neaiwt  apfiraxiniulioii  (u  paroxj-sintil  inch  yea  rUiu  oliich  hns  been  pruiliiecd  ex* 
pertmenlally.  nni)  lia?-  ted  tIii*  writer  lo  ihc  hypotbetic  that  "  true  (idiopatliic)  paroxyxmal 
toeliyeurdiu  in  imuully  ctiiitied  by  M.<uie  one  of  a  number  of  condilionti  wtiich  brini;  about  a 
atat«  of  inrrrnwd  irrilabilily  of  the  htart  miinclc,  esjiecially  uf  (he  auricles,  which  may 
tpaM  iiito  a  xiale  of  fibrillation."  It  ii.  poMiiblr  that  ccIIk  of  the  a1  rio vent rieuUr  bundle 
may  either  priumrily  ur  aecuudarily  pt'e  rine  lo  Ibe  Impulte. 
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tn.  330--^t)lBa'a'a  #ho«inc  Uve^iTwi  <if  a  iwnu>4n  of  i^oliyp&Ftid  upoo  Uic  onriUalion.    TlwilfidcT* 

litirtl  portiui  ln{iicaUit  llir  piuuxjwii. 


Whether  the  etituulus  oripnat^'s  in  the  Ptirkinje  fibirs  or  elsewhere 
jwciiiM  for  the  preaenl  to  h«v«  Utile  prai-tical  iiiiportiuicf.  More  imparlant 
ia  the  fact  thsit  Roid  Uuat,  Cuahny  ami  KtlmuiKis.  (Jarrey  anil  Hewlett, 
ttfid  the  writer  hnve  obaerved  that  siich  paro-xysni.'*  may  occur  not  only 
spontari'DUfly  ur  from  ilirt'trt  t>timu]Htiuii  of  the  heart  muscle,  but  also 
upon  stiniulatinfi  the  cardiac  nervea,  either  accelerator  or  vago-sym pa- 
thetic, in  hearlji  whose  initnbihty  is  already  abnormally  high.  Hence  it 
is  natural  that  when  the  cardiac  irritability  is  high,  small  reflex  stimuli 
briii^  itliout  an  attack. 

Stimulation  of  Cardiac  Ner\%s. — That  something  more  than  mere 
neurogenic  influences  is  e.-iseiitiai  was  shown  by  iierhardt  anil  HirschfeUlcr. 
ThciiU  obffcrver^  paralyxcd  the  vagi  of  such  patienta  with 
atropine  and  yet  produced  no  attack.  Hirsohfeldcr  found 
that  .iliEhl  fttinmlation  of  the  iiccclprwtors,  by  exercising  his  patient  to  the 
point  of  giddiness  twenty-four  honre  after  an  attack  and  while  hia  vagi 
were  puraly/ed  with  at ropine, caused  a  alight  gradual  increase  of  pulse-rate, 
but  nothing  resembling  nn  attack  of  paroxyismal  tachycardia.  The  con- 
dition of  extreme  irritability  of  the  cardiac  muscle  had  evidently  pasiKd  off. 

Paraxy»ntal  Tachycardia  lr»in  Coronary  Iwhftntla.  —  Quil«  r«ceDtty  T.  Lewi* 
(INiroxysninl  Tacbyciiriiiu,  Heart.  l>»id,,  1009,  i.  4^1  hun  nucoeeded  in  prndurinc 
paroxyam*  of  tachycardia  in  eatu  and  dogs  by  lijcatinic  one  of 
the  coronary  artorie*,  especially  itao  riKl)t-  Tbcse  atiacla  conie  on 
oma  after  •evtioii  of  buth  ragciayaipalhetic  iierrM.  und  hence  were  not  neuro- 
gctilc  in  oriRin.     He  ho*  been  able  to  obt.iin  four  t;,-p««  of  abnononl  onnliuc  cycle* 
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■luring  mich  puroiynim:  I.  A|>]>niiiiiiut«  doubling  of  tlir  rolca  of  both  niiriclM  nnd  v^n- 
triclra,  with  nnrma)  or  iiliKtitly  iliTninUhRii  coridiiotivily:  '2.  A;ipri>xlmat«  doubliiiiE  uf 
itiene  tuUv  of  lliiwe  chaiiilwr^.  hur  ihu  mirirle"  and  veiilricJtH  L-oulmct  iiiiiiiiUinnHUily- 
'(nodul  rhylhin?):  3,  Kibriliatbii  uf  tlit  auricleti  wiTh  upproxiniain  dduhliiw  nf  ni*  in 
thp  vontricW:  4.  ApptoxiRiala  douUinK  of  rule  b  hoth  ntiriclen  and  viriilrklpH.  but  Itie 
vi-ntricles  ciiiilract  before  the  auriclM  (vi^ntriciiliir  lai.-ljy<?urdiii].  Tlic  n*riI<T  lut>  nl*n 
obtuiiicd  ail  of  thflsc  four  ly)<vi  diirin);  f:iniiIixulioii  of  the  ntiriMiw.  ho  (hnl  It  wnid>l 
appear  thai  ihey  may  all  l»  iraee'i  i">  a  poniiiioii  ca"i»i>,  iiiiwr  [itnbatily  ut«r-L-xFii>biltiy 
of  Ihv  hcurt  niiiitrlL'.  Muivoi'vr.  KoliibiT^x  uiiil  Wiiilrrlj^rc  Iiu%'p  oliliiiiird  elect mcnnlio- 
gnuii*  irilh  imnll  irrcKiilnr  wn\Tii.  *iigfCR*tivc  of  aurindar  tibrilla'ion.  from  a  imliciii  wiiti 
piuoxyMiml  tachyciirdjH,  and  ProfMeor  Barker,  Dr.  Bond,  and  (lie  uriivr  liuve  rnvntly 
obtained  u  hiniikr  truciii^  from  a  imtiurit  between  {wRixyiiiis.  Itioiigb  p|i«lnioniiliaKmnw 
from  anotlii'r  pnlinit  in  llio  niidat  of  ii  acwre  giaroxyim  nhowcui  appureiitly  nonnal 
c«nTracIiuiu  of  ihe  auriclew,  Itoiliberser  and  Wint<<rberit  lu^v  ubiaiued  exar^ily  HJiniliir 
el«Ctro?aRlio|i;niirij>  from  ttnittmla  with  expoi*il  hcarlH  iii  which  they  |>roduc4^1  a  »t«tc  of 
niinciikr  fibrillation  by  faradixalion  of  llic  iiiiricW. 

This  ci>rvnar>'  fumi  uf  paroxy«niiil  larht'rnnlia  i»  •■xaelly  siiiiilur  to  the  rnwa  of 
Romlicrg  mui  Barker  Ipnge  38li).  tint  ii  is  by  no  uieuna  certain  tliut  chi«  factor  u  tlio 
Cfluml  aat:  in  nil  caacs  of  pamxysitiul  unliycardiii. 

EFFECTS    ox    CIRCCLATION.  I 

The  effect  which  these  paroxyfims  of  tachycardia  exert  upon  th«<-ircu> 
Ifttiiiii  U  {miiiarily  due  lo  the  rfeficieiit  filling  of  ventricles  during  the  okort 
diastoles.  \b  Ynndell  llendcrKon  hms  shown,  the  ventricles  Gil  to  their 
norma!  extent  only  when  the  jnilwe-rat*  is  moderately  alow.  Whon  the 
puW  Iwconies  rapid,  the  ventrii'le!<  ili>  not  have  time  tu  fill,  and,  since  the 
period  of  systole  is  never  much  less  than  0.2  second,  it  is  evident  that  when 
the  licart-rat«  is  inucli  above  "200  the  pt-riod  during  which  iiUini;  can  take 
place  iH  very  short  and  little  blood  can  enter  the  ventricles.  The  volume 
of  the  hciul  n*iiiaiii.-<  .-•mnll.  .\.-<  a  ivKult  of  thi.-*  cnndition,  bloud  stagnates 
in  auricles  and  veins,  venous  pressure  rises  (to  3Q  cm.  11,0  in  one  cane 
examined  by  Kyftler  and  Hooker),  and  with  il  there  come  engorgement  of 
Ike  liver  nnd  ucdetna  of  the  cxtmniilit^s.  Stasis  xlso  oeriirs  in  the  pultnonary 
veins,  usherinR  in  redema  and  dyspntea,  and  sometimes  theite  ayiiiptums 
of  broken  jiulnmimry  com|K'n»»lion  dominate  the  scene  (we  page  139). 

(Jn  the  other  hand,  the  arterial  pressure  falls,  because,  as  the  filling 
of  the  ventricle  is  small,  liie  amount  which  Iw  driven  nut  into  the  arteries 
18  diminished  cotrespondingly.  This  fall  in  Wood-pressure  is  usually  accom- 
panied by  pallor  and  often  by  tiymptomn  of  cerebral  anicmia,  exactly  as 
occurs  in  hemorrhage,  surgical  shock,  or  other  conditions  in  which  the 
amount  of  blood  in  the  arteries  is  diminished.  Other  oritans  aUo  itufTer 
from  anirmia,  and  finally  aUn  the  heart  iliw-lf,  which  may  pve  aigiu*  of  weak- 
ening, first  evinced  by  lowi-ered  tonus  and  dilatation.  It  is  evident  that  hearta 
who»e  coronary  arteries  are  sclerotic  would  suffer  more  readily  than  those 
with  nonuul  blood  supply.  I 

PHT9IOIX>GirAI.  SrMUART.  1 

The  pathological  phj-aiolog)'  of  paroxysmal  tachycardia  may  therefore 
be  aummcd  up  ilh  foUuw.t; 

Underlying   causes:     Incn^ased  irritability  of  cardiac  muscle. 
Predii<po8i  ng  factors  for  an  attack:     Slight  reflex  stim- 
ulations of  cardiac  nerxx-H. 
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Condition  during  attack:  " Doubling"  or  multiplication 
of  pulse-rate,  with  or  without  auricular  fibrillation. 

Mechanical  effects  on  the  circulation,  to  which  these 
symptoms  are  referable: 

1.  Systemic  stasis,  high  venous  pressure. 

2.  Pulmonary  stasis,  high  pressure  in  pulmonary  veins. 

3.  Aofemia  of  brain,  kidneys,  and  heart,  from  low  arterial  pressure. 

SYMPTOMS. 

Although  attacks  of  tachycardia  sometimes  run  their  course  without 
the  patient's  knowledge,  it  is  more  common  for  them  to  be  accompanied 
by  symptoms.    These  symptoms  may  be  grouped  as  follows : 

1.  Symptoms  of  cardiac  excitability. 

2.  Those  due  to  engorgement  of  systemic  veins  (failure  of  right  ven- 

tricle) . 

3.  Those  due  to  engorgement  of  pidmonar)'  veins  (failure  of  left 

ventricle) . 

4.  Those  due  to  cerebral  ansemia. 

1.  Palpitation,  a  feeling  of  discomfort  or  oppression  in  the  pre- 
cordium,  and  weakness  are  the  most  common  symptoms.  This  is  often 
worse  just  at  the  end  of  the  attack,  and  may,  as  in  Hay's  case,  resemble 
the  symptoms  of  angina  pectoris.  In  this  case  there  was  also  hyperesthesia 
of  the  precordium  and  neck.  The  latter  may  be  due  to  engorgement  of 
the  cervical  veins,  as  in  angina  pectoris  it  may  be  referred  from  the  heart 
(Mackenzie) . 

2.  Besides  the  above-mentioned  feeling  of  fulness  in  the 
neck,  the  patient  often  has  a  similar  feeling  in  the  abdomen  from  dis- 
tention of  the  liver,  and  swelling  of  the  feet  commonly  appears  before  the 
end  of  the  attack. 

3.  Dyspnoea  is  frequent.  It  is  striking  that  this  may  occur  with- 
out any  change  in  the  rate  of  respiration,  even  in  cases  with  severe  myo- 
cardial changes  (Romberg).  No  doubt  this  is  associated  with  engorgement 
and  high  pressure  in  the  pulmonary  veins.  It  is  often  accompanied  by 
cough  and  the  expectoration  of  mucus,  sometimes  containing  large  endo- 
thelial cells  with  blood  pigment  (Herzfehlerzellen).  Occasionally  there  is 
actual  haemoptysis  {in  three  of  Bouveret's  eleven  cases)  during  the  attack. 
Actual  pulmonary  asdema  may  indeed  set  in,  as  in  Pribram's  case, — a 
young  woman  otherwise  healthy,  whose  attacks  were  so  severe  that  "the 
pulse  became  barely  palpable.  The  patient  fell  into  a  state  of  collapse, 
and  finally  CEdema  appeared  in  the  lower  part  of  the  lungs.  At  the  moment 
when  death  seemed  imminent,  when  collapse  was  at  its  height,  she  gave 
a  cry  of  anguish ;  it  seemed  to  her  as  though  something  were  taken  out  of 
her  neck,  and  the  scene  suddenly  changed.  The  pulse  fell  to  76,  became 
large  and  full,  and  the  collapse  disappeared." 

On  the  other  hand,  this  sudden  change  does  not  always  occur,  and 
death  sometimes  supervenes  during  the  attack. 

The  venous  stasis  also  leads  to  albuminuria,  though  in  the  milder 
attacks  the  urine  may  be  increased  and  of  low  specific  gravity. 
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4.  Th*"  fnll  ill  iirl^rial  prcswiiro  ui^iinlty  hriijgjt  nboiit  s  y  m  p  t  o  in  « 
of  cerl^b^ul  anuL-nita:  nciikness,  vertigo,  and  even  extreme  nerv- 
oiiiuicjiii  is  the  rule  during  tKe  attacks,  accompanied  by  re.sll<>:<^nc«ut,  Iom 
of  apiK'tilc,  iitid  inability  to  sleep.  Even  syncopi-  may  occur.  Iti  a  Rentle- 
man  whom  the  writer  examined  some  years  aRo  these  syncopal  nttticks 
had  led  ivvcral  prominent  phy^ciani*  to  dtugnosp  Adams-Stokes  eyndrome; 
when.  &s  was  shown  by  the  examination  and  suhfvquent  observation, 
ihc  cerebral  ana'miA  resiilt^'d  not  from  brailycardia  but  from  lachycnrdiu. 
I-'orluoately,  these  attacks  have  a  tendency  to  become  milder.  Dr.  Lyon 
writed,  lhr<«'  years  afu*r  the  first  examinntion.  that  thi.H  patient  "is  non- 
able  to  play  cards,  go  lishing.  and  do  almost  anything  in  a  quiet  way  during 
attacks." 

niYSICtL  slfiSS. 

Physical  signs  are  absent  between  attacks  of  par> 
oxysmal  tachycardia.  During  the  attack.-*  the  face  i»  Ufually 
pale,  the  exptrsHion  anxious,  the  pupils  are  equal,  the  veins  of  the  neck 
an*  wet-n  to  lie  cngornped  and  often  to  .^how  a  positive  ''single'' 
pulsation  accompanying  each  syittolc  (somclimcs  due  Lo  trausilor)' 
tricuspid  insufficiency),  perhaps  due  lo  the  feebleness  of  the  auricular  con- 
traction.-*.  The  tumultuous  heart  action  is  often  seen  in  a  precordial  hoav- 
iuR  and  well-marked  apex  beat.  The  area  of  cardiac  dulness  is  rarely 
incrmu-vd  pxcepl  toward  the  end  of  the  attack,  ll  1.4  u  i«  u  a  1 1  y  un- 
changed or  decreasL-d  in  xize,  corresponding  to  the  diminishotl 
Blling  of  the  ventricles.  Thii<  tliminuliun  in  the  »iw  of  the  lic&n 
during  an  attack  has  been  seen  with  the  Buoroscope  by  HofTman,  Dictlen, 
ami  uthera,  and  it  can  l)e  denion.*trated  in  the  experim«iilal  paroxysms. 
Towards  the  end  of  severe  attacks  dilatation  sets  in  from  cardiac  weakneaa. 

The  heart  sounds  may  be  unchanged,  but  usually  become  short  and 
somewhat  muffled.  Then*  is  often  enibryocardia.  It  in  very  common  to 
hear  a  .soft  systolic  over  the  right  ventricle  and  apex,  perhaps  due  to  a 
mitral  or  tricuspid  insufficiency  of  ihe  papillary  type. 

Sometimes  the  cardiac  rhythm  is  irregular,  owing  to  inability  of  the 
ventricles  to  follow  all  the  impuLsex  from  thf^  .^inuK  and  auncW  or  to  the 
presence  of  extrasystules.  The  hver  often  is  felt  to  be  enlarged,  and  oft«n 
shows  a  .systolic  pulsation  during  attacka  (tricuspid  insufficiency) ,  but 
ascites  rarely  occurs.     (Edema  of  the  ankles  and  feci  ia  verj-  frequent. 


Ca»e  or  Parosviuial  Tacktcandia. 

G.  D.  R.,  a  hoH'l-kcrpcr  ngrct  72,  wuii  admittrd  to  the  Jnhiui  II<^kiiw  Ilotiiilal  on 
Ff'b.  22.  19W,  compUiuiii^  uf  (udpitation  of  lli»  hvart.  Tbe  faiuil)'  history  snil  pononal 
hUli>r>'  were  ncKHiivc.  Th«  patieat  lind  ulwaj'a  Uwii  a  rubust  niaa,  had  liad  nu  infee- 
tivui  cUM^us»  aiLil  tio  other  cafdlac  mmi/faliLtionii. 

Tbn  fiml  altack  of  (lalpilatloa  imij  tachycardia  canic  on  suddenly  nfter 
retlnnjc  one  eveninx  Iweaty  years  b^rurc  udminsiua.  Il  caun«>d  biui  great 
fear .  but  rii>  (laiii.  The  attack  iMUd  six  hoiim  luid  Ic  ft  him  wrnk  but  otb«r- 
wistt  »pn.  .Vtnckn  idmilar  io  chanicU-T  recurn«i  once  a  niociih  until  the  winter  oJ 
190S-1<HK!.  whtrn  they  becamn  maiv  srvcrc  and  began  to  occur  once  c>r  twice  u  «rek. 
During  the  atlackN  he  pwMHl  larjce  amounts  of  urine.  He  nev^^r  nnlicnl  paljMt.iiton 
betwrcn  nttacki  of  tachycnnlin. 
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The  pAtirnt  ww  n  Inriw  wrll-nouriBhrrf  man  of  ftooil  color.      Hi*  pupiU  wi-rc  eqnnlN 
ami  rcacioii  well  to  liitht  iiiiil  durinfi  itecuinmcKlation.     Tlio  thorax  wax  raili"  hand-l 
shupi^:  llif  iH:n.-iui!Uitn  note  niut  liyjiFrriauniitit.  uiitt  the  l)rt«tli-<i(iiiii<lB  nvre  cleur.  thoufcti  , 
cliblnnt.    Thp  rnrtlinc  iinpiilun  »a*  ncithpr  houh  nor  (pit,  hut  Ihn  nficx.  im  nimlf  oiil  by  per- 
cuBMion  Hnik  auiteullalioii,  wus  Mtuut<<it  in  The  tiftli  Mi  iMenpux  U  cn>.  from  tlie  mi<llinc. 
'['he  c&nli»c  (lulni™i  ext<^in|pd  up  lo  the  iipfwr  Ixtnltr  u(  Ihu  third  ril).  but  cuuld  not  be 
madt  out  t»  thir  riKht  of  the  «lt>miiin-     The  houihI*  were  djilant,  but  clrnr.     The  ptiliMs* 
rat«  betn'M-n  allafkn  kub  G4  per  itiiimte.     U  wu«  luually  n>Ku]ar  in  totm  uiul  rhrlhm, 
of  |i:(Kxl  voltinii?  .ind  rather  high  iROnJcin:  the  blood ■prcwurc  rungcd  fruin  IBS  to  190,  the 
minimtim  from  UNi  lo  lin. 

The    utMlumeD   wus   turiie   arid   lliibby.   «-iih   coTisiile ruble   puimiculuH,     I.iver   aad'] 
Rldecii  wen.'  nol  palpable.     The  rxiuiiinulion  nju  uthcrwbv  ticguttve.     Tlic  vcuuiw  pulM 
batwnpn  sttnckn  vnu  iicmnlly  normal. 

On  Feb.  23  and  Murrh  1  und  15  the  putienl  had  altack*  of  taohjreardik, 
in  which  hiH  puloc-mtc  rosn  middeol.v  from  80  lo  SS  per  minuii! 
to  n  hrixht  of  144  to  IQO  per  mlniitR.  Thp  allnck  of  March  IS  bncnn  jutt 
ufter  retuniiiii;  frurn  the  cloaet.  where  he  bud  pusned  ix  soft  fluid  stoo).  TruciniCB  nmtio 
from  the  putienl  during  thin  nttnck  iiiiawed  what  in  proUnbly  b  vcotrieulnr  typo  of  vptimui 
piiliw  diiriniE  thp  allnclc.  When  the  Inttr.r  cennt^d.  however,  the  piilxn 
renuined  Ihu  normal  aurieutsr  type.  Thei«  waa  no  «i|;n  of  auriculovcn- 
tticiUur  block.  Escitenicnt  incident  to  being,  shown  at  Ihe  clinic  prccipilnN^I  ■  oecund 
Attack  on  Marrh  lA,  which  waa  not  rrlicvml  hy  the  applicntjon  of  an  ice-bag,  yawnintc, 
deep  breathing,  prtwiiire  on  the  vagus,  in  frunt  ot  the  ■t«nioclnidi>TnaAtcud,  iior  by  admtn- 
jitnition  of  splritiM  irlh^rin  tiitmni,  umyl  nitrite,  or  digitalin.  Tlie  atloek  ceotfcd  apoif 
Tancoiwly  nSlbin  an  inntnnt,  at  3.10  p.m. 

On  iMarth  31  Ilia  pulne  wus  irregular,  due  lo  the  pmence  of  niinierotiB  extr*- 
■  yatolcii  with  shortened  conduction  linic  (ntiriculo ventricular?).  Tbwe 
Hub«i<lcil.  howpver,  leaving  hja  |)ii1kc  rrguiar.  (>n  Mnrch  'H  hi*  piiloc  ifmaincd  at  70  In 
spite  (if  the  wbiiiniHtnition  of  'iing.  uiropine.  Even  rupid  walking  while  lie  was  under 
Ihe  influence  of  the  atropine  did  not  bring  ou  nii  attack,  nor  did  the  u<liaiiii«lration  of 
amyl  nitrite  on  March  34. 

A  very  well-<lcfiiKtI  ciwc  of  rricuifpiil  UisufGciciicy  ifnulliiig  from  ihe 
cardiac  overBtrain  of  a  prolonged  paroxysm  of  tachycardia  is  exemplified 
by  the  followin^c  patii^nl  mh^ii  in  cuiLttihation  wilh  Profcsitor  Barker. 


C.*flE  OP  Loso-wTAWBiJia  P.iRoxvwit.\i.  T.il-htc&bdia. 

W.  W.  C,  ekrk  in  the  V.  H.  IVlcnt  Office,  affoil  29.  had  alwaj'w  boaa  healthy  cxeapt 
(or  a  very  aevere  attack  <if  g  o  n  «  r  t  h  o  e  a  six  years  before  adnii««ion.  He  had  no  Cardlae 
diaturbunce  until  nevrn  yeant  ago  (one  year  before  the  attack  of  gonorrhiva),  when  be  hod 
*ymptoniii  of  slight  cardiac  wraknea*  which  wiut  unid  lo  Ixr  valvular  <7).  but  thcaa] 
soon  di(iupp(«nid  under  treatment,  m)  Ihat  he  waa  able  to  dance  and  take  all  kinda  of  esor- 
eise  without  nyniptoniK.  'IVo  years  liefore  luliuitwiou  be  awoke  une  morning, 
after  an  emiacion.  with  acvere  palpitation  and  a  very  rapid 
weak  piilae.  He  wa«  kept  quiet,  an  Ice-bug  put  to  hi><  che*1,  an<l  ho  wad  given  otrych- 
uine,  1.5  mg.  (/o  gr.],  alio  tincture  of  itrophanthuB.  His  pulne-rote  dropped 
ta  72.  Thnw  wnfka  later  be  hnd  anothcv  emiwinn  and  annllicr  attack,  anil  aince  then  had 
a  larKe  number.  Tlie  attacks  often  come  on  after  einiBaiuns,  which  leave  hini  feeling  very 
much  deprcacni.  They  atibaide  very  suddenly  and  the  putiie  rctuina 
to  normal  at  a  bound,  rftmaininc  betwnm  70 anil  100  per  minute lietwnen attack*. 
In  the  present  atliick,  howe^'er,  the  pulse-rate  has  been  rapid  continu- 
ousljr  fur  over  a  year  (since  .\pril,  1908),  and  tliis  has  been  acoone 
panied  by  palpilalJon  and  great  w  e  a  k  n  e  a  •  ,  oocaaionally  by  n  a  xi  »  e  a  and  vomit- 
I  n  i; ,  [1  has  nut  been  relieved  by  attophaotliiD,  dlgitidiB,  sirycluiiiie.  iiitroglycerin, 
bclladpiuut.  or  potiuHiuni  bromiile. 

The  patient  is  a  pale,  ncrvoiit-looking  young  man.  Tlw  pupjia  are  rather  wide,  biit 
there  are  tiune  at  the  oeularHignaoI  Uuuwdou'ii  dineafle.  Tlic  thyroid  is  nut  enlarged.  Tliere 
IB  no  glandular  enlarcenHMit.  Ilia  cheat  ia  long  and  rather  flat,  but  aliom  nothing  of 
iroportaace. 


Tto  diseases  of  the  heart  and  aorta. 

Thp  heart  h  much  cnlariPii,  ihp  appi  hrinic  IWAtnl  in  thr  ■  i x  I  h  Irfl  inlpr- 
Kjiaco  10.5  cai.  froni  itie  [iitttliiie.  It  U  verr  iimvablv  wiUiiii  itie  ctieel.  tiW  gJu>rinjr  5  cm. 
M  th»  patii^nt  tunw  froio  Me  In  liiii-.  There  is  n  limving  im|>iilsc  over  tlu;  pnwordiutn. 
wtlli  8)wtol)c  relraclion ">(  ihn  inT«rspaci»<ovpr  the  rijjhi  ventncli-  aitdra^knd  f'y  «  t  ol  if 
rrlrnction  in  llii-  i-|>iK»a  t  ri  u  tii.  DiiliiwB  exlvml*  above  to  ()u*  ecmnd  in[«r- 
^KiRo  at  till-  IrJl  ili^nial  mnrRiii,  mid  I o  (ho  rijcbi  rrachcs  5  cm,  from  liii? 
mill  I  in  I-,  Iji>iiKiiinliti!il  rlijiineicr.  ailcm.  Thi-nrea  of  flalnetwciiPiKlHfTOni  thp  ajiex  to 
the  k!%'e1  iif  tbe  fuurlh  rib  uiLii  jiut  be  y  (I  □<]  (lie  sicrual  murgiii  iii  tliir  fiflh 
riffhl  inlfTHpncp.  Thf  hrart  jummls  !»tp  limrti  at  the  apfX,  ihr  fi™t  bpjiif;  nccont- 
paciieil  and  follDwed  by  a  Htlelil  ^o(l  njnMlic  tniiriniir  i)i>t  tniii"in<ti^  to  tlip  aTiIla.  wtul« 
tlie  iwcond  is  fiiirly  dislinct.  Tlie  sMMind  pulmonic  is  uccctttUAteil.lbe  Kewiiid  aortic  clear. 
Tbpn>  arr  no  dinniollc  murmurn.  The  ilrikinK  feature  in  a  Iniid  aupcrliciiil 
bluwinK  vyatolic  inuroiiir  bpard  over  an  elliptical  area  bonodrd 
nbove  by  the  level  of  ihe  fciurlli  tnlerspaec,  to  the  left  by  a 
point  9  em.  from  thn  midline,  hrlnw  by  t  h«  middle  third  of  ibe 
cilsiforni  canilaice.  and  lo  the  riieht  by  a,  pnlnt  1  ctn.  1o  ihfv  rtKbi  of 
the  a  t  e  rn  III  margin.  This  re  prese  n  [  n  t  lie  I  ri  c  UN  pi  rt  urea.  Tlie  Ivart's 
netiDti  in  extreniely  mpid.  abimc  1H0  tv  minute,  luid  ii  irrrfftilnr:  the  pulae  still  niomn.  a* 
sboill  40  beaU  |wr  minute  .in>  inrlfeeliial  und  ilii  nnl.  o|>eii  the  aortic  vahtia.  Tlic  radial 
ptUae  in  tlierefure  140  ]jvr  iiiiiiule.  The  riKhl  j  ii;^ulur  vein  in  ruther  full  uml  nhuuii  a  <l  e  f  i ' 
nite  "«i little"  iiyntDUc  pulsniion  caiticidcnt  with  the  n)icx  br.at.  Thia  b 
bonw  out  hy  the  Inicirttc.  upon  nliich  there  aft»  no  waves  of  auricular  con- 
traetioii.  Tiie  pulse  ia  uimll.  of  ratlter  lo"-  leiuiou.  luitl  very  intfiulur.  The  vvnel 
itnll  in  not  selcrvlic. 

niocid.ppiTttiirf!  with  ihe  F,rlaiip>r  appiLratiiM:  Maxima)  vnrws  from  I  0  0  t  o  t  I  0 
mm,    II K  ;   m  i  n  i  m  u  1   vn  ries,  f  luiii   70   1  o  80  m  m  ■ 

The  liver  is  much  enlnrK<^d  nndextendnnlmnst  tnthelevelof  iheumbiti^us. 
I(«  siirfnce  in  ranoolh,  tlie  t^dfcc  round  and  fitirly  Aofl ,  but  it  dom  not  piiltiaie. 

IHh  venous  tracinic  in  hIiuuu  in  Fik.  74.  pHKe  74. 

The  [Kilient  iuiprovi^]  nomewbul  during  hui  stay  in  the  hocfHtal;  but  hii  puke 
remuned  mjiid,  be  wmt  bedridden,  nnd  died  two  montha  later. 

»I\UN081)t. 

In  ihp  paspf*  in  which  the  jiiili^e-rfiU;  is  iibovo  IfiO  p^r  miniiU^  the  diitg> 
nom  riin>ly  presciils  any  difRcully,  fur  the  tiichyt-ardins  of  lumplc  nervous 
origin,  on  the  one  hand,  an<l  tho»@  of  organic  cardiac  tlisease  rarely  rea«h 
that  heiKhi.  BvH  in  the  hortU-r-linc  fa.<o  in  which  iht-  tschynirilia  i.s  tilwul 
HO,  thf  diagnosLti  may  be  difficult.  The  crucial  point  in  the  differentiation 
lies  in  the  auildeiuiei^^  of  iht^  rhnny:*^  of  rate,  and  for  thi.-<  it  i»  important 
lo  haw  ubntrrvrd  the  bcginiiing  and  tht^  end  of  an  attnck,  the  sudden  rise 
to  maximum  rate  within  a  few  seconds  indicating  idiopathic  parox)'»maI 
tachyeardin,  while  »  Krailual  sU>p-like  or  progir-ssivc  ri«!  indicateii  n  simple 
taehycardiii.  Thus  while  the  patient  li.  K.  exempUfies  the  idiopathic  con- 
dition, the  following  caue  is  typical  of  th«  tdniple  taohyi;ardia. 

Cabk  of  SiHFiR  EuonuNAL  TAcnYtAatH*  RtaKvauNO  iDtorATOic  P.iBoxvaiUL 

T,»ntTCAiim*. 

The  patl«nl,  a  blolo^c&l  Btwlent  at  tlit^  University  of  Vtrgitiiu.  aged  30  j-ear*.  had 
TtCov«i«d  from  an  attack  of  typhoid  fever  about  a  ynar  beforv.  I'revioualy  to 
thu  he  bail  been  alrotifc and  free  from  cardiac  AytiiptORis:  but  »ince  con  valoacenco 
be  i*  troub[«d  with  attacks  of  palpitation  and  tachycardia  In 
which  the  pulse-mle  risen  from  obout  00  to  Dboul  120  per  minut«.  Sllslit  mcDlal 
cscilemeut  and  even  the  mere  mention  of  inldnK  a  pul«e  tracing  euffice*  to  brinic  oa 
■a  nliadc.  Before  the  apparauu  could  b«  applied  he  felt  hut  pubie  b^a  to  rue.  I  a  t  lie 
|aueee*aive  quarter*  of  a  minut»  tha  pulaa-ratc  wan  1&,  SI,  36, 
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3  0,  having  doubled  itself  within  a  single  minute.    But  the  change  of  rate  was 
Dot   Buddent 

Physiological  examination  waa  negative,  heart  not  being  enlarged  and  sounds  normal. 
The  case  was  therefore  considered  a  simple  tachycardia.  A  favorable  pro^osis  was  given, 
which  was  verified  by  the  subsidence  of  tachycardia  and  palpitation  within  a  few  months. 

THEATMENT. 

Drugs. — As  regards  the  treatment  of  paroxysmal  tachycardia  various 
methods  have  been  employed.  The  first  essential  is  to  put  the  patient 
into  the  best  posable  physical  condition,  to  treat  any  aniemia,  digestive 
disturbance,  constipation,  disturbance  of  vision,  heaving,  enteroptosis, 
or  other  conditions  which  may  bring  about  reflex  irritations;  to  stop  the 
use  of  tea,  cofTee,  tobacco,  and  alcohol,  and  so  to  arrange  the  life  of  the 
patient  as  to  do  away  with  mental  excitement,  worry,  over-exertion,  and 
fatigue.  If  necessary,  a  "rest  cure"  may  be  resorted  to.  These  measures 
may  do  much  to  diminish  the  frequency  of  the  attacks,  but  often  the  latter 
do  not  disappear  altogether.  Small  doses  of  digitalis  or  aconite  may  be 
tried  in  the  interim  between  attacks,  in  the  hope  of  keeping  tliem  down 
by  increasing  the  action  of  the  vagus;  or  potassium  bromide  or  valerian 
may  be  given,  in  the  hope  of  quieting  the  nervous  system;  but  the  desired 
result  is  only  occasionally  obtained. 

To  quiet  the  attack  after  its  onset  drugs  are  of  little  avail. 
Morphine,  bromides,  etc,  and  other  sedatives  may  diminish  the  in- 
tensity of  the  symptoms,  but  do  not  slow  the  heart-rate. 
The  administration  of  a  few  whiffs  of  chloroform,  of  amyl  nitrite,  nitro- 
glycerin, Hoffman's  anodyne,  strychnine,  digitalis  and  its  derivatives 
(digitalin,  digalen),  is  without  effect.  Though  large  doses  of  strophan- 
thin  sometimes  stop  auricular  fibrillation  in  animals,  intravenous  injection 
of  strophanthin  has  not  given  satisfactory  results  in  three  cases  of  par- 
oxysmal tachycardia  to  whom  it  has  been  administered  in  the  Johns  Hop- 
kins Hospital.  Aconite  also,  though  the  best  stimulant  for  the  vagus, 
was  without  clinical  effect  in  the  one  case  in  which  the  writer  used  it. 

The  application  of  an  ice-bag  to  the  precordium  sometimes  relieves 
the  symptoms,  but  only  rarely  is  a  sufGcient  cardiac  sedative  to  stop 
an  attack. 

Mechanical  Method*  for  Sl<^nf  the  Attacks. — A  novel  method  has  recently  been 
suggested  by  Pairbrother  based  on  experiments  upon  himself.  He  has  found  that  he  can 
cause  his  own  attacks  to  stop  by  any  sudden  or  violent  exercise  during  the  attacks, 
such  ss  running,  jumping,  skipping  rope,  etc.  Needless  to  say,  these  methods,  if  resorted 
to  in  any  individual  case,  should  be  superintended  by  the  physician  and  used  with  the 
utmost  caution. 

The  paroxysms  themselves  may  sometimes  be  stopped  by  various 
mechanical  methods  which  stimulate  the  vagi;  deep  inspirations  (Noth- 
nagel),  especially  yawning,  "squeezing  arms  and  elbows  tightly  against 
the  chest  while  holding  breath  and  compressing  abdomen"  (Valsalva's 
experiment  with  elbows  compressed  against  chest)  (Hay),  swallowing, 
especially  of  ice-water,  or  belching,  may  be  successful. 

Max  Herz  has  found  it  possible  to  suppress  many  troublesome  attacks  in  bis  paljenta 
by  bringing  about  belching  in  the  followiag  manner:    The  patient  is  made  to  ait  dowi>  *"' 


DISEASES  OF  THE   HEART  AND  AORTA. 

liu  iDoutli  with  wulvr.  bvnil  liia  bead  baolcwam]  lui  far  an  potatble.  and  nwulloir.  Thi*  DM 
only  hritifC*  about  a  desire  to  bc^lch,  but  nI«o  facilitalca  the  cnietation  of  a  larxc  amoiinl  of 
ea«,  and  (requenlly  brirws  the  Kilack  lo  n  rioeo.  Ncedlew  to  «ay,  care  dhould  be  taken  thai 
iht!  belcIitDK  dow  not  pum  over  iiitu  cuiiliiiuouH  air  vmiUowiiig  uad  tluU  ibe  palicnt  don 
not  ncqiiiiv  thU  pcrnieioiM  habit  (occ  page  604). 

When  Itelching  fails  to  stop  the  attack,  vomilinp  mny  be  resorted 
to,  nni)  frequently  [jruvvs  an  cITecluul  though  unpleasant  method.  Tick- 
ling the  phar>-DX  with  tho  finger  is  usually  suffieient  to  biing  it  about, 
especiiiily  after  Rwallowiiiju;  some  water.     Kmeiics  novd  noi  l>e  umhI. 

One  of  the  oldest  and  best  proeedurcs  (Benst-n,  ISSO)  is  pressure 
upon  the  vaKUs  just  to  the  left  of  the  thyroid  oartilafce.  The  nerve 
which  1*  ju¥t  behind  the  carotid  artery  i«  imowed  very  firmly  against  the 
A-erlebriD  and  held  tightly  for  two  or  three  minutes.  In  a  considerable 
niimlHT  of  THHi^s  thin  ritups  the  attack,  hut  in  many  it  faili*,  or  ^ucc(.<cds  for 
a  moment  and  then  the  tachyrardiii  is  resumed  (Priesendorfer),  just  as 
is  the  case  in  the  experimental  auririilar  fibrillation. 

However,  when  the  results  of  all  methods  of  treatment  have  been  taken 
into  account,  one  is  inclined  to  share  the  feelings  expretwfed  by  Maekenxie 
wVien  he  wrote:  "In  my  early  ilays  I,  too,  thuuftht  I  knew  how  to  stop 
sttiicks,  but  more  ext«'uded  experience  has  shown  me  that  when  they 
Htopped  it  waA  from  some  cause  unknown  to  me  and  which  was  independeDt 
of  any  means  I  employed." 

BlBIJOGRAPny. 


Paruxtsual  Tachtcardu. 


rBmivorpt,  T..:  F)«  la  tachvcardin  pnioxvutiqiic  osmtnticllp,  Rev.  da  hfU.,  VuT.,  1880,  tx, 
763.  »;», 
noftmaiiu.  AiiK-:  I>i<-'  piiroxymniJp  IVtiycnnliP  (Anfalle  von  Hcrajngen),  Wiwb.,  IDOO. 
Palh()1(iKi<Minil'ni''rn|>b(liTllc'rxni'UmM'n,  ii.i^.w.,  Wicnh..  1901.  Nmie  Boob«chlunK«D 
itelwr  HenjuKco,  DcuihcIv  Arch.  I.  kliii.  Mixl.,  Leipz.,  VMi.  Ixxviit,  39.  Uebec  Vcr- 
dopivtuiit:  (ler  H(7r»fnMnicM,  Ztachr.  f.  klin.  Mcii..  Bed.,  HHM.  liii.  20B. 
(tihl,  J.:  Annhiw  voii  filnl  Fallen  van  Uchrrlcitiintc*toninin'Ji,  2tMhr.  f.  cxp.  Palk.  u. 

Thera|>„  Berl  .  l',MJ5.  li,  K). 

ScluiioU,  E.:  Puroiysimil  Tiictiycaniiu,  Am.  J.  M.  Sci..  I'liila.  and  N.  Y..  1907,  exxxiv,  Ofi2- 

Mnckcniir,  J,:  On  the  Incrpiitm  of  the  Rhythm  of  tlir  Hfiirt  hy  the  V>ntricW,  Brii.  M,  J., 

Loud.,  1004,  i,  ^'.^J.    >>«  Methods  in  (he  .Study  uf  AtTecIioTut  uf  ilie  Heart,  ibid..  1905, 

i,  813,     Abnununl  Inoeptioii  of  the  L'ardiiio  Khytlim.  tiuart.  M.  J.,  Oxfonl.  1907,  i, 

39.    The  ICxtraiiyiitole-  A  Contribution  to  thi-  Fiinct.ionnl  Pathology  of  Ihp  Primitiv* 

CnrditkcTisMiic,  ibid..  lilOS.  I,  l^Jand  4M.    DiocasCMitf  (lie  Heart.  Loud.lOOK. 

Uirschf elder.  A.  I),:  Obnervuliorui  upoo  Puruxyxiiiu]  Tuchycurdia,  Bull.  Juhiia  Hopkins 

lliwp.,  Balto..  190(1,  xvii,  m7. 
Huy,  J-;  Paruxysmal  TachycanHa,  Kdinb.  M,  J,,  1907,  H.  S.  ixi.  40. 

Konibeni,  E.:  Lelirbucli  der  Krsiikheiteii  d™  HerxiMin  uu<l  iler  BhitgcfAiar.  Slutt);..  1006. 
lliR  C(imp1rl<!  blhliotiraphy  of  caoen  will  lie  found  in  thn  monograph  of  HofTniitnti 
and  (he  ar'iplej>  of  Reinli'ild,  Schleeinjjer,  and  Sclimoll. 
(Jerhiirdl,  D.:  Beitra^-  tar  Lt-ha-  von  den  Kxtmayalolcn.  Deutach.  Arch.  I.  klin.  Med., 
Uipa.,   190.^  Ixxxt-ii.  Sm.  Lomnu-J,  F.:  thld  IW>!>,  Uxxii,  40.^. 
.        Rayliw,  W,  M.,  ami  ^tarlinir.,  E.  H.:  On  *on)o  Paints  in  the  Innervation  of  the  Hwnmiiliaa 
I  Heart.  J.  Physiol..  Ciuub,.  lsa2.  liii.  407. 

I        Uankt-Il.  W.  II.:  Hcli.icfcr's  Text-hook  of  PhynraloKy,  Kdinb.  and  Ix>n(t..  1900,  tl. 
I       Ijohmann.  A.;  Zxii  Auiuniatie  <lor  nrUckonfaseni  des  Heraena.,  Arab.  f.  Phyidol-.  Lcipa., 
B  1904.  431.  and  Supjil.,  263. 


■ 


PAROXYSMAL  TACHYCARDIA.  573 

Hering,  H.  E.,  and  RiU,  J.:  Ueber  atrioventrikul&re  Extnuystolen,  Ztachr.  f.  exp.  Path. 

u.  Thenp.,  Berl.,  1906,  ii,  510.    Experimentelle  UnteiBuchungen  ueber  Henunr^el- 

maasigkeilen  od  Affen,  ibid.,  1006,  ii,  525. 
Hirachf elder,  A.  D.:  CoDtributiona  to  the  Study  of  Auricular  Fibrillation,  ParoxyHmal 

Tachycardia,  and  the  B&«alled  Auriculo-  (atrio-)  ventricular  Extrasystolea,  Bull. 

Johns  Hnpkine  Hoip.,  Bait.,  1008,  xix,  323. 
Cushny,  A.  R.,  and  Edmunds,  C.  W.:  ParoxyBmal  Irregularity  of  the  Heart  and  Auricular 

Fibrillation,  Am.  J.  M.  So.,  Phila.  and  N.  Y.,  1907,  cxxxiii,  66.    Studies  in  Pathology, 

Quart.  Publ.,  Aberdeen  Univ.,  1907. 
Hunt,  R.;  Direct  and  Reflex  Accelerationa  of  the  Mammalian  Heart,  Am.  J.  Physiol., 

BoBt..  1899,  ii,  395. 
Carrey,  W.  E.:  Effect  of  Chemicab  on  the  Heart  Nerves,  Calif.  State  M.  J.,  San  Francisco, 

1907.    Some  Effects  of  Cardiac  Nerves  upon  Ventricular  Fibrillation,  Am.  J.  Physiol., 

Boat.,  1908,  xii,  283. 
HendeiBon.  Y.  (with  the  collaboration  of  M.  McR.  Scarborough  and  F.  P.  Chillingworth) : 

The  Volume  Curve  of  the  Ventricles  of  the  Mammalian  Heart,  etc.,  Am.  J   Physiol,, 

Boet..  1906.  xvi,  323. 
Pribram,  A.:  Wien.  med.  Presse,  18S2.     Quoted  from  Bouveret.      Lyon,  I.  P.:  Personal 

communica  tion . 
Dietlen,  H.:  Orthodiagraph  I  sche  Beobachtungen  ueber  Veraenderungen  der  Herzgrdsse 

bei  Infektionskrankheiten,  eisudativer  Perikarditis  und  paroxysmaler  Tachykardie, 

Muenchen  med.  Wchnschr.,  1908,  Iv,  2077. 
Nothnagel.     Quoted  from  Bouveret. 
Fairbrother,  H.  C. :   A  Remedy  for  Baroxysmal  Tachycardia,  J.  Am.  M.  Asso.,  Chicago, 

1009,  liii,  300. 
Hera,  M. :  EUn  Kunstgriff  zur  UnterdrUckung  der  Anfftlle  von  Angina  Pectoris  und  paroxys- 
maler Tachykardie,  Wien.  klin.  Wchnschr.,  1008,  xxj,  803. 
Bensen:  Berl.  klin.  Wchnschr,  1380. 


II. 

THYROID  HKAKT. 

Th«  cardtac  cUsturbancct)  ossocintcd  witlt  thyroid  clteease  were  the 
moat  striking  features  observed  by  Parry  in  iS15  in  ihe  firet  deseribed  cases 
of  «\u))lilbnl[iii(-  goitn-.  His  first  cii»c  died  of  heart  fidhirv.  Graves  (IS35), 
Basedow  (IS4S),  Stoki?s  (1854),  and  Trouaaeau  (1850)  were  also  impressed 
by  tho  cardiac  fentiirftfl  of  this  disease.  Trnuswau  found  tliutii  cspcciidly 
importuiit  in  the  " formes  fruaies"  or  '"atypical"  forms  to  which  he  called 
attention,  likening  such  cases  to  a  tlefaeed  ("  frusle  ")  coin. 

The  iniportunt  rfllc  which  these  "/ormcf  frusUa"  of  Basedow's' 
disease  play  in  many  cases  of  so-called  cardiac  neurasthenia  and  hyat«ria 
has,  wnce  Trou.-<.ieau,  bcoti  rocogoiecd  with  increasing  frequency,  and  espe- 
cially wiice  Kricdrich  Kraus  in  1899  called  attention  to  them  by  introducing 
the  lenn  " Kropflierz "  ("goitre  heart"  or  thyroid  heart),  which  is  now 
widely  used  in  CJcrniany. 

FOUMa   OV   C'ABOIAC   DWTUBBAKCB   DUK  TO  THYHOIU    I>ISEA«K. 

Strictly  speaking,  as  Hhoun  by  Roftc,  Schranx.  and  Minnieh.  there  ia 
8om«  cur^liac  diiilurhance  nith  all  forms  of  goitre.  Four  main  forms  of 
cardiac  disturbance  may  thus  be  diKtinguishiHl,  due  to: 

I.  Pressure  of  the  (toitre  upon  the  trachea,  bronchi,  veins,  chest, 
Bod  sympathetic  ganglia  (in  siiaplc  goitre) ,  pncuiuo-ueciianicol 
goitre  heart  (Rose). 
11.  Hypothyroidism  (in  myxcedema,  crctinisna,  and  achondroplMla). 
lit.  Hyperthyroidism  (exophthalmic  goitre  and  formes  fmstea). 
IV.  Goitre  secondary  to  the  cardiac  disease  (goitre  cardiaque,  "car- 
diac goitre"). 


CARDIAC   DISTURBANCES  FROM   PRESSURE  OP  THE  TmHOID. 

Potain  in  1863  and  Rose  in  1878  reported  cases  of  heart  failure  and 
more  or  leas  sudden  death  in  cases  in  which  largo  colloid  goitres  pressed 
upon  the  veins  aiiii  trachea,    ijuch  a  goitre  has  several  mechanical  effects: 

1,  It  may  prevent  adequate  filling  of  the  lungs  and  thus 
produce  emphysema,  deficient  aeration  of  the  blood,  and  later  asphyxia. 
The  chronically  deficient  aeration  of  the  blood  may  lead  to  secondary  car- 
diac overstrain  and  finally  to  myocardial  weakness.  This  will  be  enhanced 
by  all  pulmouaiy  infcctionsi. 


'  Baacdow  {"Batf-^-d/'").    Dock  lifter  a  carvful  ttudy  of  priorfllmadvisM  the  ncMpt- 
nncc  of  thia  uiuac,  which  vai  (he  firat  unobjcctiiuiBbic  lonn  given  bimI  In  the  one  auM  widdy 
accepted. 
674 
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2.  The  goitre  often  presses  on  the  sympathetic  ganglia  on 
one  or  both  sides  of  the  neck,  thus  stimulating  the  accolCTators  and  bringing 
on  a  chronic  tachycardia  just  as  is  produced  in  Basedow's  disease.  Miiller'a 
muscle  in  the  orbit  may  also  be  stimulated  and  exophthalmos  produced. 
This  exophthalmos  is  often  unilateral.  The  condition  of  exoph- 
thalmos and  tachycardia  from  the  pressure  of  a  simple 
goitre   is  known  as  pseudo-Basedow's  disease.' 

Case  of  Simi>l^  Goitre  ResgubiAng  Basedow's  Disease. 

Such  &  case  is  represented  by  that  reported  by  Potain  in  1863:'  M.  K.,  servant  girl, 
aged  50.  CompioinB  of  palpitation,  feeling  of  pressure  in  cheat,  attaclu  of  Butfocation, 
irre)^lar  menstruation.  She  has  had  goitre  all  her  hfe,  unaffected  by  iodine  treatment. 
For  Bonie  years  her  eyes  have  been  larger  than  before.  She  has  lost  weight,  has  suffered 
from  Uyspncea  especially  on  exertion,  she  has  throbbing  of  the  goitre,  and  her  legs  are 
swollen.  Her  pulse  is  1^2,  irregular.  Apen  is  in  the  sixth  interspace  13  cm.  from  midline. 
There  is  heaving  of  the  entire  precordium.  At  the  apex  and  over  the  precordium  there  is 
a  meso-systolic  murmur.  The  veins  of  the  neck  are  dilated.  There  is  a  large  goi  ere  which 
does  not  pulsate  and  no  murmur  is  heard  over  it.  Digitalis  is  without  effect, 
and  the  patient  died  from  pulmonary  cedema  11  days  after  admission. 

.Autopsy  showed  colloid  cystic  goitre  with  some  hemorrhages  from  stasis,  slight 
infaretion  of  the  lungs,  and  a  somewhat  enlarged,  very  flabby  heart. 

The  livor,  orthopnoea,  asphyxia,  and  sudden  death,  as  in  Rose's  case, 
are  due  to  pressure  upon  the  air-passages,  and  are  to  be  regarded  as  cardiac 
symptoms.  The  respiratory  origin  of  this  suffocation  is  seen  in  the  very 
marked  inspiratory  (not  systolic)  retraction  of  all  the  thoracic  interspaces. 


CAEDIAC  AFFECTIONS   OF   H'iTOTHYROIDlSM   (CARDIOPATHIA 
THYREOPRIVEA)    {KRA0S). 

In  all  the  conditions  in  which  there  is  atrophy  of  the  glandular  tissue 
of  the  thyroid  and  diminution  in  the  internal  secretion  of  the  gland,  there 
are  symptoms  of  cardiac  weakness.  The  patients  get  out  of  breath  on  very 
slight  exertion.  The  pulse  is  small  and  weak,  but  may  be  either  slow  or 
slightly  accelerated  (Kraus).  This  is  due  to  the  fact  that  the  physiological 
vagus  tone  is  largely  due  to  the  thyroid  secretion  (v.  Cyon),  and  when  it 
is  deficient  there  is  an  overstimulation  of  the  accelerators.  However,  as 
Kraus  points  out,  the  cardiac  features  in  cachexia  thyreoprivea  are  not 
prominent  features  of  the  disease,  and  hence  are  of  little  importance  in 
connection  with  diseases  of  the  heart. 

Revilliod  has,  however,  called  attention  to  another  effect  of  hypo- 
thyroidism upon  the  circulation,  namely,  early  arteriosclerosis  with  cal- 
careous deposits.  This  effect  has  also  been  produced  by  v,  Eiselsberg  in 
new-bom  lambs  from  which  he  removed  the  thyroid  glands.  In  contrast 
to  other  experimental  arteriosclerosis,  the  arterial  changes  affected  the 
intima  and  not  the  media. 


'  In  some  cases,  however,  this  is  not  due  to  pressure  on  the  sympathetic  but  to  the 
activation  of  thyreoglobulin  by  the  iodine  treatment.  Occasionally,  moreover,  a  goitre 
shows  ill  one  part  colloid  degeneration,  in  another  hyperplasia  like  that  of  Basedow's  disease. 

'  Bull,  de  la  Soc.  d'Anat.  de  Paris,  1863,  p.  87,  quoted  from  Minnich. 
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mSTUKHAXCKS   DITE  TO  UYPERTHMtOrDISM. 

Basedow's  Disease  [also  "Former  frusUt,"  and  Accidental  Uyperihyroidiam 
in  thr  Tr<vtmrnt  of  Ofifsity). 

Ah  ^tattrd  above,  tht>ae  conditions  prcaeut  thp  most  important  ranUitc 
features  which  arc  dui?  to  disturbed  thyroid  nietabolLitn. 

PATHOLOOY,    PATHOtlKS-ESIR,    AND    PATHOLOGirAI.    PHVStOLOr.r. 

The  veil  of  mystery  has  been  llfled  from  cliiTiiBcs  of  ihc  thyroid  by  she 
hands  of  the  phviiiologirnl  chc-mists.  Tho  aurpeon^  .Astley  Cooper,  Hever- 
din.  and  Kocher  had  found  that  extirpation  of  thv  thyroid  for  goitre 
led  to  myxoedenia,  and  Pijwnti  <!ley  and  Vaasalc  had  demon-stratixl 
that  the»t^  symptoms  could  he  prevented  by  feeding  the  dried  thyroid  sub- 

stanee.  Hut  the  aeeurato  knowledge 
datett  from  tlic  Ntiidii-.i  of  Baumann 
:ind  his  pupila,  Itooa  and  Oswald. 

Thyreoglobulin  and  lodolhyrin. 
— Itaiimann.  Iloos,  and  Oswald  have 
fihuwn  thnt  the  m-iive  principle  of  the 
thyroid  iii  a  globulin  (iodothyreo- 
Klobiilii))  which  contains  all  tlie 
iodine  of  the  gland.  Thyi'eoglobuUn 
is  at  first  fonneil  within  tlu*  rolls 
free  from  iodine  and  later 
ftci|uircs  it.*  iodine  from  the 
blood,  becoming  iodized  thyreoglob- 
ulin or  iodothyrenglobiilin.  Tho.  cells 
wcrete  IhyR-oplobuJin  more  readily 
after  It  is  combined  with  io<line.  In 
caws  of  colloid  goitre  when  the 
blood  content  in  low  in  iodine,  the 
eell.-i  InvTOme  loaded  with  the  iodine- 
free  thyreoglobulin  and  undergo  col- 
loid degi-normion.  Iodine-free 
thyreoglobulin  is  phyaio- 
logi rally  inactive,  and  the 
entire  activity  of  the  gland 
is  due  to  the  iodiicd  thyreoglobulin.  Indeed,  a.s  Ilaumunn  has 
fthowD,  it  iH  dm-  to  a  comparatively  simple  molecular  group  with  which 
tho  iodine  in  combined,  and  which  can  he  spUt  ofl  from  the  nail  of 
the  globulin  molecule  by  hydrolysia  with  H,SO,  (iodothyrin). 

Effect  of  Thyreoslobulln  on  Thyroid  Structure. — According  to  OAWftId, 
it  i.-*  the  state  of  the  thyreoglobulin  which  determines  the  histological 
changes  in  the  thyroid.  When  the  icwline-frce  thyreoglobulin  accumulaten 
in  the  cells,  they  become  overloaded  with  colloid  and  gradually  undergo 
(loUoid  degeneration,  so  that  the  acini  are  found  surrounded  with  tJie  original 
single  layer  of  flat  epithelial  cells  in  nil  stages  of  colloid  dep-neration.  whone 
disintegration  adds  to  the  colloid  within  the  lymph  spaces  and  within  the 
acini.     (OswaW.  Huerlhle.) 


Fis.  331,  —  Pholnirmtiri  of  a  t^mtianl.  with 
BwkIoo'i  aiMuc  {KindiiMi  nf  Pnf.  Btoori- 
■ood.) 
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An  excess  of  the  iodiied  produoi,  mi  the  other  banti,  stimulates  the 
wUt*  U)  hyperpkftia,  so  thai  instead  of  ii  singlt-  inyer  of  (tilwrntiar  niiiihctliuni 
the  cells  iiboiil  the  Bi'iiii  nif  foiiiul  to  be  several  layers  and  protrude  into 
the  lumen  in  irregular  pujtiUary  niiiswis  jiuggesl ing  luienoiimtoti.i  chuiign^ 
(Ilalsled.  Oswiilil,  Mac(,'ulluiii,  Wilson).  The  same  h>-perplasia  takes  place 
aa  a  compensatory  proeess  when  a  pari  of  the  glttnd  is  ri>niove<l  (HdlHt«d, 
Marine).  Thi  rollnld  ^;radiml!y  disappears  from  the  lumen  as  glandular 
activity   and   hyperpla.siti   prugii-K-*  and  a»   th«  syiiiplonui  I>i-i;onie  more 


Fin.  33*  — PhotoKnph  of  •  i«<rii> 


<<r  ilif  thyrcU  (linil  innovcl  [rom  llir  pMleot  ihoKii  in  F^i-  321. 

.  K'E^'JnAa  III  Truf-  BluutijEuvJ.) 


oevcR*,  and  in  very  bad  cases  it  may  be  entirely  abitenl  (Marine  and  Wil- 
liams. Wilson).  Thp  arteries  and  veins  are  very  much  dilate<)  ((^  Ger- 
hanlt].  When  the  iodine  'v^  adniiniistercil  in  ease.-t  of  eolloiil  goitre,  the 
excess  of  thyreoglobulin  may  be  suclilenly  iodined  and  by  escaping  into  the 
blood  may  Rive  rise  to  xymplonw  of  hyperihyroiilUm  (pMlpitalion  Iwhy- 
cardia,  tremor,  loss  of  weight,  exophthalmos — Basedowification  of  a  simple 
(Piitrc).  When  there  is  an  excess  of  iodine  and  iodixed  thyreoglobulin  in 
the  Wood,  thi-  ^ynlp^onli<  are  the  same  as  arise  from  tlic  adminlKtration 
of  thyroid  substance  (ihyreoglobulin  or  iodothyrin,  its  split  product). 


rUYSIOLOtllCAL    KKKEfTS   OF  THYROID   BKC'RETlnX. 

It  has  been  shown  that  I  In-  effects  of  ex(.'0!««  of  lliyroid  twcrotion  in 
tho  blood  are: 

1.  An  increase  in  metabolism,  espcciftlly  in  the  oxidation 
processes*  and  the  breaking  down  uf  proteids  in  the  tissues  antl  bone, 
giving  rine  to  an  increase  in  \  and  V,0^  (Fr.  Miiller)  exerfit«I  and  in  the 
ga,*  metabolism  (Magnu-H-Iievy).  In  man  till*  finds  its  concrete  exprea- 
sioQ  in  the-  loss  of  weight,  due  specially  to  loss  of  muscle  substance  (Bitu* 
mann  and  Uoos). 

2.  Thi^re  i»  a  general  stimulation  of  the  peripheral 
nerves  both  meilullated  and  aympaihetic  V.  Cyon,  Row,  Oswald 
and  Kraus,  and  Kriedenthal  ha\'c  nhuwu  that  these  substADces  have  several 
distinct  actions  on  the  circulation : 
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A.  Tlicy  Kiimiilntc  the  di>preiwor  or  alTorent  nerves  from  tlie  heurl.  rlvlnf;  riw  on  tlw 
one  huTid  to  tlit>  curtliuc  FH^iMHtioiiii,  |)iil]>itutIon,  and  uuguioJ  poiiu.  and  on  the  other  I 
to  the  voHxiilutiDn  unci  low  iljiutolii:  til  noil- pntMHint  which  arc  (ifl«n  ohMrrwl  in  ihran  cttMS'l 

B,  Tlicy  slimiilalc  lioth  llie  vani  :ind  ibe  iicc«l[Tator  iwrvm.     The  uclion  upon  ll 
AFCelrmtoni  predoiiiitLuItw,  Iioiv<?vit.  auii  lucliy«inlia  Li  Ihuii  produecd.     Tho  vn^i  ■tilt 
romaiiiH  irrilnlilr.  han'c^i'cr,  and  the  bciut  cnii  be  xloirrd  liy  prvwiiire  on  it,      Ute  mitia' 
Nlimiiliiiiim  «l  the  oilier  tibiv»  of  the  cerricul  KviTipittlietitr  lE■v«riM^  to  the  [wcutinr  octilar 
nigua  of  Burieiluw'ii  iliH>[isc  (si-e  paRC  SKt). 

C  I'lfghtiTn  hn*  Rhoivn  thai  thyroid  eilnwt  has  a  (tir««l  action  on  the  canliM 
Riiiscle,  Incrcaaioji  the  si«e  and  force  of  the  coDtrHCtioii.  which  matiifesta  il«df  in  ibe 
increiuteil  pulse- presEnirv,  inomised  Diuxinial  prowure.  ttaii  cftrtliae  hyporirophy. 


Pro.  313- — T>rAvriiiic  uf  a  liivtulci^ical  -^<  .<.  '.um  1h«  *am«  tli)rrDkl-     1%*  h't-ti.t>^:f 

of  ■dt'an'vi  ilirtiiiil  li)ii«t(nj|>liy  cliwrvod  in  imtm  ol  Cinvcs^  iIimbh  iuwiiicli  th*  ■>! 
■nvkol.  I  IIIooiIcoikI.  i^uri.  (iyn.uid  OUlot.  Auaiwt,  ieO&  vol.  i.  p.  113.}  Thu  <!»' 
June.  IKS. 


Uoch«Rilca]  Evidences  of  Hyperlhyrolditm. — Falta  and  TAuAxrt,  Krsua  »nd  FriMlen- 
thal  huvir  shown  (hut  Ihyiuid  extract  (llirctly  antagonlMa  adiviialin  in  ila  pupilluiIiLalor 
netion  uti  thi--  fruK'>  eye.  «ii<l  thut  this  can  be  tlsed  tm  ft  teal  for  hfpar- 
thyroi<li*in   in   clioieal   enim. 

Another  important  biochemical  blootl  te«t  for  hyportbTroJdism  i»  thai  of  Heid  Biul, 
who  hiw  shown  thai  the  blooil  of  mich  patieritn  ineieuiuK  the  luaialAnee  of  niicc  lopoiioninc 
wltb  acel^nilrile  and  morphine,  oo  that  llie  Ic'llud  ilone  U  thiu  dniiblcxl. 

Alt  thetie  invetitiiEalioiui  have  proved  without  donht  that  in  BtMcdow'adineue  t  he  re 
is    an    cxccm   »f    thyroid    iiecrelioii     into    (he    blood    (u    ditiined  byJ 
HObiut).  and  that  ihr  arrmtion  in  indiilinfcuinhablc  from  that  of  thn  normal   Ihyroidtl 
representing  a  eondiiion  of  hyper  t  by  reoeia  (increaaed  Beereiion)   rather  than   erf' 
dynlbyrcoiiiti  (idlGml  Mcretion).    Whether  tliry  will  be  of  pmoliod  vnluein  Ihedui;- 
no«Is  of  llie  pUKilinii  "  fonnm  fnintm"  rMoaini  still  to  )>o  ilrlcratinod,  rinoo  (bo  cxonn  at  ^ 
thyteoglobulln  in  il>e  bloo<l  of  thwc  caaes  may  i)c  too  Nniall  for  chemic*!  reDOgnStioa. 
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It  is  possible  that  this  anti-adrenalin  action  may  be  responsible  for 
the  brownish  pigmentation  (Jellinek's  sign)  which  occurs  in  many  cases 
of  hyperthyroidism,  especially  about  the  eyelids.  This  pigmentation  some- 
what resembles  the  pigmentation  of  Addison's  disease  (lack  of  adrenalin 
secretion).  Kraus  and  Friedenthal  have  also  found  that  this  antagonistic 
action  upon  the  frog's  pupil  is  valuable  in  diagnosis,  since  it  is  given  by 
the  blood  of  patients  with  Basedow's  disease,  but  not  by  the  blood  of 
neurasthenics  and  hysterical  patients.' 

V.  Cyon  has  shown  the  very  important  fact  that  injection  of 
thyroid  exact  or  iodothyrin  causes  an  increased  blood 
flow  through  the  thyroid  gland,  probably  thus  acting  as  a 
hormone  to  increase  its  own  secretion  and  to  introduce  a  vicious  circle: 

Hy  perthy  roidism 
(Basedow's  disease) 

r  1 

Increased  thyroid  Increased  blood  flow 

secretion  through  thyroid 

It  is  this  increased  dilatation  of  the  arteries  which  gives  rise  to  the 
murmurs  over  the  thyroid  in  Basedow's  disease  (Guttmann). 

ETIOLOGICAL   FACTORS. 

Basedow's  disease  is  more  common  in  women  than  in  men  (SOS  women, 
175  men  in  Buschan's  980  cases);  60  per  cent,  occur  in  the  fourth  decade 
of  life  (Buschan).  In  Passler's  58  cases  there  were  4  under  15  years,  29  at 
from  15  to  25  years,  18  at  25  to  45  years,  7  over  45  years. 

Basedow's  disease  is  very  widespread,  but  is  somewhat  more  rare  in 
regions  where  simple  goitre  is  common  than  elsewhere, 
perhaps  owing  to  the  lesser  intake  of  iodine.  Heredity  plays  some  r61e; 
mental  and  nervous  disease,  diabetes,  and  tuberculosis  are  often  found  in 
the  same  family.  In  one  famous  family  reported  by  Osterreicher  eight 
out  of  ten  children  of  a  hysterical  woman  had  Basedow's  disease,  and  one 
of  these  daughters  had  three  children  with  the  same  illness. 

The  following  list  gives  the  predisposing  factors  in  the  series  of  A. 
Kocher  and  of  LandstrOm: 

Om». 

Gmdual  onset  with  etiological  factors  unknown 28 

Pregnancy 10 

Chtorosis 7 

At  first  menstruation 6 

After  fright,  shoclt,  or  grief 5 

After  fatigue 8 

Infectious  diseases  (influenza  alone.  T) 13 

Old  simple  goitre 5 

Sojourn  at  high  altitude 2 

Heredity 1 

Appendicitis 1 

Total 86 

'  It  seems  doubtful  whether  the  blood  of  coses  with  mild  formes  frustes  contains 
enough  excess  of  thyreoglobulin  to  give  this  test  a  hard-and-fast  diagnostic  significance. 
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It  will  be  Been  thai  itirectious  diseases  itml  e»peda11j-  influenxu  ron- 
atituU-  t)ic  most  fommoii  cause.  De  Quervain  has  found  a  subacute  thy- 
roiditiij  quit«  rommon  in  the.'te  nonilitiont<,  eH])ecially  in  intlueoKa,  typhoid 
fever,  rlicuinulism  {«js  in  Purry's  lin>t  case},  and  diphtheria,  nud  liiis  thy- 
roiditis wax  followed  by  liaaedow's  diseaw  within  a  few  months  in  about 
^0  per  rem.  of  the  ntw?;.  Boggs  iind  Sluden  have  found  mild  thyroiditis 
present  in  most  of  the  cases  of  typhoid  fever  in  which  tJie  pulse  is  over 
120  HI  the  height  of  the  fever.  Tonsillitis  may  aleo  be  a  forerunner;  and 
EnBel-Rcimcrs  has  found  acute  thyroiditis  in  secondar)-  lues  leading  to 
Basedow's  dicease.  After  pii-jtiiftncy  the  hyfierthyroidisin  which  is  normally 
prciK'nt  in  that  condition  may  increase  and  lead  diivctly  into  Basedow's 
disease.  The  coexistence  of  puerperal  infection,  niastitiR, 
fright,  grief,  or  »hock  undoubtedly  predispoaett  to  tlie  dii«ea«e, 
SB  in  the  case  of  a  girl  under  Friedrich  Alilller'a  care,  whose  Hj'mptomal 
beizan  wh<-n  she  wa--*  smhlenly  deserted  by  her  lover  Jusl  afler  the  birih  of 
an  illegitimate  child.  In  one  of  v.  Graefe's  cases  the  symptoms  set  in  within 
a  few  days  following  ft  night  of  sex  n  a)  exrcsaea.  These  factors 
may  act  by  producing  a  rcHcx  dilatation  of  the  vessels  in  the  thyroid. 
Thus.  Trousseau  writes  of  a  woman  of  5.'}  who  suffered  deep  grief  from 
the  death  of  her  father.  ''One  night,  wfu-r  she  luid  been  crying  for  a  long 
time,  she  suddenly  felt  her  eyes  swell  ami  lift  up  her  lids,  her  thyroid  gland 
increase  notably  in  niKe  anri  throb  in  an  imusual  manner;  she  had  at  the 
same  time  violent  palpitation  of  the  bcart."  The  writer  on  one  oecuttion 
had  the  opportunity  to  observe  a  case  of  acute  enlargement  of  the  thyroid 
in  a  man  of  thirty,  associated  with  tremor,  tachycardia,  palpitation,  slight 
V.  Slellwag's  but  no  other  ocular  «gn.  The  disturbance  followed  the  inges- 
tion of  two  cups  of  strong  coffee  at  a  time  of  great  worrj'  arul  was  eompli- 
cated  by  a  mild  attack  of  "grippe."  The  enlargement  of  the  thyroid  was 
sufficient  to  prevent  buttoning  the  collar.  It  sub-tided  entirely  after  24 
hours,  and  with  it  the  symptoms  of  hyperthyroidism.  It  is  probable  that 
the  Ki'ippe  (iniluenxa  or  streptucoccud  infection)  rendered  the  thyroid  par- 
ticularly sensitive. 


SYMPTOMS. 

The  clamcal  pathoguomunie  aynfptoma  of  exophthalmos  are  the 
well-known  triad  of  struma,  tachycardia,  and  exophthalmos, 
or  the  tctrail  of  struma,  tachycardia,  exophthalmos,  and 
tremor. 

Thcuc  ore  well  dcMribcd  by  Pany  <1815)  in  hU  fimt  case,  n  married  WDman.  agwl  37. 
wlio  had  "cauxht  cold  in  lyiag  io,  and  for  u  month  lutTrrrd  un^trr  u  very  ttcute  rbeiunatio 
(ctTr.  Su[>9c(|uiMilty  she  t>eruino  Hubjecl  M  more  or  Im*  palpitat  ion  of  Ihcbcarti 
v«ry  much  siitcTiinnlPii  liy  Imilily  vserciH!,  and  gnuluull.v  fnoieBslng  in  litrv  arid  (reqiiMioy 
till  my  altendancc.  when  it  wm  «k>  violcnl  that  cncli  nyniolc  uliouk  the  wliulu  Ihuriu.  Her 
pulie  «-•■  196  in  a  minute,  very  full  Nn<i  hsnl.  nJikc  in  both  »-ri«lit,  irr«ftul>r 
a»  lo  Atmniilh,  nnil  intcriaillinft  ot  Inut  once  tn  his  b«»tii.  .  .  .  Twiee  m  thrk*  rJie  hatl 
bevn  iieize<l  ti>  Ihr  nisht  with  a  srnar  of  const rictjan  oud  dilDculty  in  brvulhiiiK, 
n-hif li  wiu  Btlendeil  willi  s|itltiiiji:  of  ft  rniall  ((uanlilj  of  blood,  ^hf  dnrribnl  hcfwlf  »Ua 
aii  havinir  (rwjuBnf  nnri  violent  111  i  tc  hen  of  pain  nlioul  the  lower  purl  of  the 
B  t  e  r  n  u  ni .  .  .  .  About  three  mntithii  altet  Ijint;  in.  white  nhc  ««*  ■uckling  her  child,  a 
lump  about  i^h!  um  uf  a  walnut  waa  {wrcciveil  on  the  ri^ht  Hite  of  hor  neck.    This 
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cniittimetl  lo  enlar»«  Ul)  thi!  |>c^rio<l  i>f  my  ullemlance,  wbvu  il  ticcitpied  both  riiks  of  her 
iieck  no  OB  (o  have  renchcd  an  UDcommon  tixc.  pnijceliiif;  forwnrJ  bcfotr  ibr  tosti  anilW 
of  the  jaw.  The  pMrl  swelled  waa  the  Tjiyroid  kIuikI.  The  carotid  anvriea  on 
bolb  aidcii  wcrs  nn-iill.v  ilisl4?nilp<l .  Ihe  i-yes  wurc  [irol  rtidt^il  from 
(heir  aocketfl.  nnd  ihe  coiinlrnHnrr  rxhibiird  an  rxprra^inn  nf  niiilalioii 
anii(t[iitreM,mi)>eciAllyoiinr>)'  museular exertion,  which  I  hnvt^raHyseene'^uallM.  .  .  . 
Bo  Weill  werr  uHuiilly  I »  x.  .  .  .  Kor  a  wrck  she  hiu  hiul  (ribniBtou*  kwi^llinft  vl 
Iicr  le^  nnil  ihigha."    (The  pnTirnl.  ilirtl  with  iiyiiiiiliim«  nf  hrnrt  failure.) 

Besudes  the  pathoRnoiiionic  triad,  inereaned  nervous  excitability, 
tremor,  loss  of  w-right,  aiul  pi);irii-ntul  ion  of  the  Hkin,  c«p«ciutly  ubout  the 
eyelids,  are  important  accessory  symptoms. 

The  chief  Rymptoms  of  Ba^edow'^  dineaw  may  be  grouped  in  the  fol> 
lowing  cHtepories.  and  Hrnmgrd  iii  what  is  approximately  the  order  of 
increasing  severity. 

Cardiac  Pkenontma. — Palpitation.  roiitinuouM  iftiglit  elevation  of 
pulse-rate,  with  occasional  attacks  of  intense  tachycardia  hroufjht 
on  by  emotion,  exeiK-ment,  or  exercise,  or  orcasiitniilly  mi  ciwnk- 
ening:  visible  pulsation  nnd  dilatation  of  carotid  arteries;  pulse 
collftjxiinji; ;  angina  pectoris;  hyi>erirophy  of  the  heart;  precordial 
heaving  nnd  iiiu-nw  pulnntion;  irregularity  of  pulse;  dilatAtioD 
of  heart;  heart  failure;  ascending  wdema,  etc. 

Ptychir  Sijmptoms.  --  fleneral  nervou.'*nes».  insomnia.  reHtlc»i<nc)i«, 
mental  exulx-ranco  ulterniiting  with  depression  and  melancholia, 
delusinn.4  and  hallucinations. 

Ocular.  —  Staring  ga»-  without  winking  for  eoniutiersble  period*. 
Widening  of  palpebral  slit  (Daliymple,  v.  StHlwcg's  ngn),  lida 
do  not  follow  eyeball:^  ixirfeclly.  a  white  streak  of  sclera  is  seen 
between  Ud  and  cornea,  especially  on  glam-ing  dnwnwanl  or 
upward  (v.  Cimefe'ti  wgii).  innbilily  to  converge  in  looking  at 
near  objects  (HAbius'  «(pi),  exophthalmos,  overflow  of  tears, 
pain  nnd  feelintc  of  ten-iion  in  the  eyelmllK,  cornea!  ulceration. 

Peripheral  Xcric  Symploms.  —  Fine  tremor  (from  S  lo  10  per  second), 
especially  of  the  finger  tips,  nyHta^mius,  superficial  and  cog- 
wheel breathing,  nsttwa-abiuiiii,  hypcrwMlhesiiis  and  paraesthesias 
occaiuonally,  inability  to  frown  or  n-rinkle  forehead  (JolTroy's 
«gn). 

Cutaneous  from  vasodilation  and  anti-adrenalin  action}.  —  P'eeting 
of  heat,  continuous  and  intense;  lowered  electrical  nr!<!stancc; 
sweating;  color  ueualty  pale  bromiish — Addison-like  pigmenta- 
Uon,  especially  about  eyelids  (Jcllinek);  (lushes;  localized  tramd- 
tory  cnlemn,  especially  about  ej-clids:  scleroderma. 

Nutritional  (incivaaed  rapidity  of  metabolic  processes -^lo»a  of  N  and 
P,Of}. — I.OSS  in  weight;  somctinies  nb^ilute  anorexia,  sometimes 
excellent  appetite;  attacks  of  diarrhtea,  often  with  slimy  stool.'«; 
polyurin;  glycosuria.      Fever  (varying  from  *M'  to  HW^. 

Bfowf, —Slight  leucocvtosia  without  change  in  red  blood-corpuscles 
or  secondary  nnKmia;  polymorphonuclears  50-55  per  cent.,  lym- 
phocytes 20-25  per  cent.,  large  mononuclear.^  .S-I6  ))er 
cent,  (large  mononulccor  Icucueytosis  pre^nt  in  formes  frustes). 
(Barker,  Caro.) 
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P8)'chic  Mnnifeftlalions.— The  psychic  i^ymploms  in  hypertbYroidism 
have  been  very  aptly  compared  lo  the  wel!-known  effects  of  ovcr-itiiiul- 
gcncc  in  cofffc, — iricreawd  activity  of  thuuglu,  rostlc)<«Dee8,  irrttabitily, 
insomnia,  and  in  the  more  severe  cases  garrulity  and  delu^iotm.  As  mvn> 
tinned  above,  over-iridulgwnce  in  roffw?  m»y  ^metimcs  be  followed  by 
enlargement  of  the  thyroid.  There  can  be  little  doubt  that  many  caaea  of 
i»o-€alled  ncuni8theniA  and  hysleria  iire  due  to  a  more  or  lejw  tran«tory 
«lat«  of  over-secretion  of  the  thyroid.  This  is  particularly  tnie  when  the 
symptoms  are  nccpntiiated  at  the  monstninl  periods,  for  ihcn  thv  thyroid 
Mecretiou  iM  increased.  It  is  possible  that,  as  suggested  by  Graves,  the 
"globuR  hystericus"  may  be  due  to  an  acut«  sn'elling  (erectile  expansion) 
of  the  thyroid.  Neunusttifnic  symptoms  may.  however,  have  a  basts  in 
hyperthyroidism  in  eases  when  this  would  be  least  exp«'ct<*d.  For  exnmpli.*, 
u  young  pliysiciim  in  robu!«l  health  recently  cumpl«incd  to  the  writer  of 
haxnng  suffered  from  insomnia  and  palpitation  for  several  months,  during 
which  time  he  had  hcvn  compelled  to  forego  liiH  accustomed  daily  exercise. 
On  closer  observation,  however,  he  observed  that  at  about  the  time  hia 
itymptoni:'  htid  Ix'gim  ho  noiiced  a  ^lif:hl  .iwtMlin^  of  hi.-<  thyroid  which  had 
persisted  ever  since,  altlioujih  he  had  no  tremor. 

Cardiac  &i);n$  and  Symptoms.  — -  Ttie  cardiac  8  y  m  p  t  o  m  .1  aUo 
ha%'e  some  sintilarity  to  those  of  an  overdose  of  colTee,  especially  the  pal- 
pitation. This  symptom  is  probably  due  to  the  direct  stimulation  of  the 
alTercnt  nerves  of  the  licjirt  (d''|>iv.'«or),  which  hiv*  Iwwn  .■<hown  by  v.  Cyon 
to  result  from  injection  of  thyroid  extracts,  iodothyroin  and  thyreoglobulin. 
Piklpitation  is  the  curliest  luid  often  the  mort  severe  ttymptom. 

The  tachycardia,  like  most  of  the  signs  of  Basedow's  diae&ae, 
fesidt-s  from  the  wtiBiulntioii  of  the  accelerator  nerves  ami  from  tlie  degree 
to  which  this  outweighs  the  effect  Upon  the  vagus.  The  pulse-rat*  may 
be  continuously  elevated  (over  ISfH,  or  the  tachycardia  may  be  latent 
and  attacks  of  rapid  pulse  may  be  brought  out  only  by  slight  disturbance 
of  the  equilibrium  or  by  the  administration  of  very  minute  doses  of  thyroid 
extract  (Emerson,  quott^d  by  Barker).  In  these  attacks  the  pulse - 
rate  rises  gradually  during  a  few  minutes  and  falls  grndually 
(iii  I'OTitra.st  to  idinpathic  paroxysnml  tachycardia),  but  in  one  case  v. 
lloesslin  has  seen  sudden  doubling  and  sudden  halving  of  the  rau-.  Stru- 
bing  hu.4  found  that  pressure  upon  the  vagus  slows  the  rapid  heart  of  Base- 
dow's diwusc.  showing  that  there  is  no  paralysis  of  thai  nerve. 

Although,  as  (;ieghom  has  shown,  thy roid  extract  increases 
the  force  and  size  of  cardiac  contraction  (the  increased 
pulse-pressure  shows  increased  cardiac  output),  the  persistent  over-stimu- 
lation of  this  organ  draw.-<  so  much  u|K>n  its  reserve  force  that  it  may  readily 
suffer  from  overstrain  and  undergo  acute  dilatation.  Afferent  impuL-«es 
through  the  dcpreiwor  nen-es,  which  are  already  in  a  state  of  increased 
irritability,  may  give  rise  lo  symptoms  of  typical  anglnn  [x-cloris,  with 
referred  pain  down  the  arms  and  precordial  hyperesthesia.  This  thyroid 
tj-pe  of  angina  pectoris  has  been  describe*!  on  page  293.  Prolonged 
overstrain  may  result  in  failure  of  either  the  left  or  the  right  heart,  and 
s>-mptoms  of  pulmonary  or  sy.tt«mic  decoin{>eiuuition  (oedema,  ascites, 
etc.)  set  in. 
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The  irregularity  is  probably  due  to  occadonal  extrasyotoleB, 
though  cnrefiil  nnnly»e«  of  ils  nitlurc  nre  luokiiij;.  In  orw"  case  ivporteii  by 
V.  Iloesfilin  there  waa  definite  paroxysmal  tachycardia  with  sudden  onset 
ami  Htiildfii  i-eHsalion — ^approxiiniit^  hiUving  and  iloiibiiiiK  of  rato,  but 
ilirschfclder  finds  that  this  condition  is  a  rare  one  in  Bast-dow's  disease. 
The  atlAcks  of  tarhycardia  and  palpilAtion  moat  <;ommon)y  be)pn  and  end 
by  a  gradual,  thouffh  rapid,  changi*  of  rate,  and  inilii'ut«  a  simple  exaggera- 
tion of  phywoloRical  variation-i. 

The  maxiniid  blood-piessure  is  U!<ually  high,  the  minimal 
normal;  the  pulae-presaure  increased;  this  shows  that  there  is  an  increased 
systolic  output  with  low  peripheral  resistance,  and  corresponds  well  with 
the  experimental  results  from  injection  of  thyroid  tissue  juice  (Pa-ssaft), 
In  10  00.463  of  Ua.iedow'B  dUea^e  Krause  and  Friedenthal  found: 
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This  aeoords  with  the  writ4^r's  experience,  but  in  the  early  caaes  an<l 
"formes  frustes"  the  maxima)  pressure  may  not  be  elcvawd  even  when 
there  is  tachycardia. 

The  heart  Ls  usually  enlarged  and  hypertrophied,  the  apex  impuLw 
forcible,  and  the  large  systolic  excursions  impart  a  heaving  to  the  whole 
chest.  In  periods  of  overstrain  from  exertion  or  excitement  there  may  be 
transitory  dilatation  of  the  heart,  and  thit  uniformly  occurs  during  the 
chronic  heart  failure.  There  is  often  a  blowing  systolic  murmur  heard 
over  both  ventricles  and  at  the  apex,  perhaps  due  to  functional  iiisufTi- 
eiencies  of  the  auriculoventricular  valves. 

Eleart  failure  is  the  immediate  eau.%  of  death  in  most  ca.'tcs  of  Base- 
dow's disease. 

Ocular  ManifestatJom. — The  ocular  omnifeatationa  are  peculiar  and 
very  characteristic.  V.  Graefo  (1857)  called  attention  to  the  fact 
that  when  the  eyes  moved  upward  and  downward  the  lids 
did  not  follow  them  perfectly,  but  a  streak  of  white  sclera  could 
be  seen  between  Uda  and  cornea  (Craefe's  sign).  Dalrymple  and  in 
1867  v.  Steilwag  noted  the  widening  of  the  palpebral 
slitB,  the  staring  expression,  the  absence  of  winking.  V.  Stellwag'a 
»fi:n  is  in  most  cases  the  earliest  characteristic  sign  of  Basedow's  disease. 
M o b i u s '  sign  is  the  inability  to  converge  the  two  eyes  when 
looking  at  a  very  near  object. 

Thi?  nrif(in  or  ttuacnicnii  io  v«ry  nlrnple.  Clauds  Bernard,  when  he  first 
■  tinnil»tcd  tlie  cervlcnl  oy  in  pal  he  tie.  demousl  ral  e  d  thai  widon- 
Ing  i)f  the  palpebral  iMt  and  dilatation  i>f  the  pupil  ri'tiulted 
and  that  thr  eyeball  wno  piiahed  forward.  Aran  and  KniifraniiB  (ISOO) 
deiiioiistntteil  that  thin  exi>plill:,alin(M  rvaultwl  f  r  u  ni  h  I  i  in  u  I  ii  t  i  o  ri  ot  M  li  1 1  e  r '  b 
Don-striated  itiuaclein  Ihi; eyi-iid.  which  ii  iiincn-atcd  by  the ccrvicnl sym pathetic. 
Thpj*  exppriiwntB  wen;  confirmeii  hy  a  iiiinilior  lA  wrilcni,  cf<pcci;tl1y  MarCalluni  ami  Cnr- 
iiell  (lUOi).  Tlie  exact  Cfiurso  at  llie  fibmt  of  Mtlller's  imiH-le  uiid  tlieir  inodi>  of  o|>rralloii 
luu  liepH  dmcriljed  by  LundstriJiii.  IjindalrAni  firiiU  that  ihn  tihren  of  smooth  muicle 
form  a  narrow  nilT,  or  tniiicalcd  conn,  riicirchnj;  Ihe  aiirerinr  iiorlion  of  the  orliil.  The 
fibres  at  the  pu«t«nor  l)ord»r  uf  the  nilT  pun  backward  arid  arv  itwerlt^il  into  tlie  nclf^rolic 
coat  of  the  ej«l>all,    Tlie  llbreii  forming  tbc  luiterior  marRJn  of  the  cuff  nm  inwrtrd  into  the 
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upper  Of  loiwr  li<i«,  in  which  tlicy  run  oblitiud.v  towarU  ihc  pslpt^brat  Klit.  The  midiUe 
portion  of  tlic  cufT  cuiutltiilra  (lie  fixc^  jioiiit  from  which  tlic  niiiiiclc  octn,  and  i*  nlUkcl>nl 
by«hort  fibmuabuDda  lulhtboiiv  wull  of  Iheorbil.  CunCrurtion  of  lliifl  iiiiitir1« 
ttier(-(ore  lenda  to  draw  (hi'  eye  Torwurd  (exoph  t  hu  Imoi)  as  uetl 
an  to  pull  the  litln  apart  iDnlrympIc  and  v.  SIoIIwak'k  ■!]{■>}■ 
The  delicate  eoOrdiiiatioii  uf  lid  inuviMiieiil  and  eyu  mo  vein  rat 
Ib  diatvirbed  by  thin  added  tmctioii  upnn  the  lid  (v.  (traefe'c 
(ign).  Moreover,  the  coiilractinn  of  ihcup  libreN  lend*  to  ki>ep 
the  nxeR  of  the  cyca  divergent,  and  thus  aiilagoiiEiea  coni'or- 
jciice  (M^bius*  eix")- 


yia.  3H.  -  - 1  >iiiK'bni  iltomitc  Ih"  rcUticm  i>f  iht  vftrimu-  ansluiiiir^  *tair1ur«i»  (nncwtiM  ia  Uip 

of  Ihcnrvinil  nj-mpatliriin  t"  il>(i  hran.  <h>n)i-l  glan-:!.  m'll  ryelidi.  TSenncn  inillntc  iIib  iliiBctioo  ia 
ivliidi  »(tiiiiiIaiK'noHhec«rv-jfiil>i>^inpfiifi«it^m4jt'r*  ilLorjvEitliBuU^yrlAll-  ■^TJIffX,  ■ymitttL#brncrv« 
Iil«ii.^   nfp.C.GAMJ.  MID,C.V.l.\(l.  IXF-CdAS':,  .opiTiiJi,  mijcll*.  and  in(i>riur(vrvlniJ  (untliii. 

iUVI.L)  ia  ilinirn  ui  hUrk.  Th«  ntrami.  indintc  the  illrHilon  of  iu  pulL  TKSb.  (aulinuui  aliavh- 
mmt  tif  MiUlci'*  miiwlt  lo  tlie  orbit,  H^iuia  oihi(»k  LtKIT.OSBy  C.  Smiuu  ihnniith  thv  laicral 
|iAnima  of  111*  urbU  (Knti^clinuKtie,  mfxlifiail  Fniiii  lAriil>tr^iii>.  ORB,  Dr1ir1Ali>;  I.KV.  i^ttXar  tm\%m 
tinnim;   CO.VJ.  ruiiiUDcltvi;   .fCLKB.  nctrn:   ItiSCT  MSI',  m-itw  (nnliii*. 


Muscular  Changes. — A  fiiu>  tremor  beginning  in  tlic  fingc-ns  with  S~10 
contmctitiiiH  per  :>cr((iid,  hiut  bcon  vliown  by  Mnric  to  be  almost  roiiinion 
enough  to  be*  included  among  the  cardinal  symptoms.  It  is  prohnbly  due 
to  the  ovcrslimuialion  of  the  ))criplwrul  ncrvt-i*.  and  finds  it«  analofirue  in 
the  tremor  from  coffee  and  tobacco.  Tremor  of  the  tongue  and  Nudden 
movemeiila  of  the  tonf^ie  and  lipa  am  not  as  common  ks  in  alroholiJtm.  It 
tH  probable  that  the  mu!<cular  wcakneiis  consequent  upon  the  kataboliDin 
of  muscle  proleid  aids  in  the  tremor. 

Astiuna  aba.-'ia  (giviufc  way  of  tVic  lcg»  in  standing  and  walking)  L<  rare, 
but  has  been  reported.   It  represents  an  extreme  gradeofner\'ou3di!*lurbance. 

The  increaitcil  m«tabo!iMra  of  N  and  P,0„  with  destruction  of  muscle 
tissue,  fat,  and  to  a  lesser  extent  of  the  bones,  is  important  and  finds  ila 
expresraon  in  the  general  lo.i.t  nf  wciKhl  (ofl«n  25  to  50  pounds).  It  is  the 
direct  result  of  iodothyrin  inlo-\ication. 
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Diarrhoea  is  common.  Then;  u  otu-n  n  ft;oo(l  (l«ftl  of  mucus  in  th«  stools, 
suggesting  smiip  relation  lo  the  so-called  mucous  colitis. 

Changes  in  lh«  Thyroid  itself. —A-t  n'gttrds  ih«  i«J2(>  and  njiiwarAncf!  of 
the  thyroid  gland  there  is  great  variation.  In  spite  of  the  common  term 
of  ■'oxophlhalmic  jtoilre."  the  thyroiil  may  not  be  prmninoni  nor  i*ven 
palpable.  Since  there  ia  great  variation  in  the  nvcrngp  siie  and  weight  of 
the  thyroid  in  different  rejiions,— 25  to  33  Om.  in  certain  reponB,  fiO  (Im. 
in  others.  100  Gm.  in  Switzerland  (Oswald), — a  merely  pulpnbtc  thyroid 
need  be  of  tio  diagnostic  importance.  Increase  in  the  size  of  the  thyroid 
is  equally  difficult  to  interpret.  The  wbc  of  the  thyroid  bean*  a  dofiiut^; 
relation  to  aexual  activity,  and  increases  refoilariy  during  menstruation 
and  prpgnancy.  often  to  a  considerable  degree.  Indeeii,  in  some  ea!*«n  of 
formes  frustes  it  is  not  unlikely  that  we  are  dealing  with  slight  hypcrthy- 
roidi--<m  who!»c  intensity  is  determined  by  the.te  phyMioloKical  fariors. 
Increased  vascularity  is  of  great  importance  in  differentiating  between 
transitory  and  persistent  hj-perlhyroidism.  It  can  be  demonstrated  by 
eliciting  a  murmur  and  thrill  owr  the  thyroid  when  the  gland  is  pressed 
upon  ((iuttmann).  This  cannot  be  produced  in  Himple  goitres  or  normal 
g\a,m\if. 

BECONDABT    BYPEBTHrROIDISM. 

Moreover,  it  is  probable  that  in  many  neurotic,  toxic,  and  organic 
diseues  the  actions  of  nerves  or  of  hormones  arouse  the  thyroid  to  a  second- 
ary activity,  which  may,  nevertheless.  Iw  of  great  importance  in  determining 
the  features  of  the  case.  For  example,  Holi!  has  reported  two  cases  of  exoph- 
thalmic goitre  in  children  in  whom  the  di.'sea^te  sul>sided  on  removal  of  the 
adenoids;  one  case  recurred  and  again  subsided  with  the  recurrence 
and  lemoval  of  the  adenoids.  Accordingly  il  i»  advi.-*nble  not  only  to  treat 
the  Basedow's  disease  but  also  to  look  for  and  treat  the  other  foci  of  excita- 
tion. 

DIAUNOSIS. 

It  is  evident  that,  though  there  can  be  little  doubt  a.s  to  the  nature 
of  we  11 -developed  thyroidism,  there  tmiy  be  room  for  much  debate  regarding 
eases  of  formes  frustes,  for  these  eaws  must  he  differentiated  from  simple 
pbystologicai  hypoactivily  of  the  thyroid.  Patients  should  be  carefully 
watched  for  the  development  of  ocular  signs,  especially  at  menstruation, 
since  these  are  practically  never  present  in  jK-reons  whose  thyroid  activity 
is  normal. 

In  cases  in  which  sym)itom.s  are  so  mild,  however,  it  is  atill  important 
to  boar  in  mind  the  possibility  of  a  thyroid  origin  for  the  condition,  at 
least  in  so  far  as  an  inereaaed  thyroid  secretion  may  arise 
reflexly  and  perpetuate  itself  through  the  vicious 
circle  mentioned  on  page  579.  It  is  probable  that  on  this  basis  the 
origin  of  many  an  obscure  "cardiac  neurosis"  will  be  cleared  up,  Hyper- 
thyroidism and  hysteria,  sexual  neurasthenias,  epilepsy,  tobacco  poisoning, 
alcoholism,  myocardial  dba-ase.  and  valvular  di^va-ses  an-  frennonlly  a.sao- 
ciaU'd.  and  when  one  of  these  conditions  is  present  it  sliil  remains  important 
to  look  out  for  eont  ributinj;  r6Ic«  on  the  part  of  the  thyroid. 


5S6  DISEASES   OF  THE    HEART    AND   AORTA.  | 

Each  case  of  morbus  Basedowii  may  be  considered  as  an  autointoxt- 
cfttion  (Uip  to  the  passacn  of  more  or  leiw  iodixed  thyn>>itglobiilin  from  tln^ 
thyroid  ghiiid  into  the  blood.  When  this  is  secreted  in  larse  quantities, 
ihp  condition  is  outspoken  and  presents  many  of  th«  symptyni.s,  umonu 
them  !*onic  of  «'V(.>rc  grndo.  When  but  little  excess  of  thyreoglobulin 
circulates  in  the  blood,  it  may  give  rise  to  the  "  formes  frusiea"  with  but 
few  symptoniH  and  tho!*c  of  the  milder  tyi>e  predominating. 

However. even  in  the  most  atypical  coses  of  "forme  fniste"  o  ne  o  r 
more  of  these  symptoms  may  reach  excesjiive  sever- 
ity, and  the  disease  may  persist  in  the  form  of  a  cardiac  neurosis,  a  paycho- 
aa,  a  chronic  enteritis,  a  progressive  inanition,  a  diubctei),  or  even  a  miUi 
relapsing  fever,  for  lung  periods.  The  cardinal  suggestive  signs  may  be 
so  slight  in  intensity  as  to  be  noticed  only  when  the  suspicion  of  Basedow's 
diwjLHC  has  once  Ix-en  iirovL-ted  in  the  mini!  of  the  examiner,  and  then  the 
coexistence  of  several  unobstrusive  features  may  make  the  condition  defi- 
nite; as,  for  example,  a  slight  staring,  anxious  expresiiion  in  a  thin,  nervous 
woman  who  suFTere  from  attacks  of  palpitation  and  precordial  pain  and 
who  manifests  a  sUcht  fine  tremor  of  the  fingers  and  a  tendency  to  diar- 
rhcca.  On  clowr  examinntiim  it  nmy  he  fouiul  ihiit  (he  lids  do  not  follow 
the  eyeballs  perfectly  and  there  is  slight  fulness  of  the  neck,  but  none  of 
these  symptoms  are  striking. 

Case  ur  BucdoWs  Disewu:  with  AsovtAt.  AnxrKn. 

Mrs.  K.  a.,  housewirc,  a^ied  '.23.  seen  under  itvaiuieni  al  the  Jobas  Hopklna  M«dleal 
IMapRMary  on  Dec.  2S.  lOOIl,  when  tbn  complainnri  ofpnlpilalianof  the  heart  aod 
pa!  n  in  the  lijchl  rbMt  tcoinic  down  llii>  srrn.  She  h  (\iiite  ncrvoiin  and  tomeiinita  haa 
cryiiijt  »|*ll". 

She.  U  a  ralhrr  pnle  wnman,  fiurly  iiouriiJirH,  The  icuiiib  nnd  mucoiii  membranoH  affi 
a  Iriflo  [>at<r.  The  iialpobral  Hlit  U  wiiter  lliaii  nnriiial,  but  lido  tollon'  ryf».  Conrerirence 
in.  however,  nut  perfect.  The  uulliitus  of  llie  (hyruiO  Kliind  ciin  t>e  seen:  tlw  gland  la  mMlil}: 
pnlpnblc.  but  not  much  Bnlnrgnd.  The  hiiifp  wore  elmr  on  auaeullatiaD  and 
percMssion, 

The  heart  vat  not  enlorsed:  MOimd*  clear.  PtiUe  of  good  i-olume,  recruliir  in  form 
aii<l  rhylhin;  blood -pmuiiiM!  nppamilly  low. 

She  was  jziven  Hluiid'e  pillw  ami  aUo  tincture  of  nconite  0,3  c.c.  Otv)  nnd  poliuwiiim 
tironiide,  vitliout  relief.  She  wad  ureii  a  iiuriber  of  tiiiies  during  the  Cuurar  uf  (he  oeit 
year,  dirring  which  ihe  paHtecl  thrnuKli  a  nortnal  itrc)(t»uicy  and  labor.  I'slpilatioii 
continued.  A  Hcll-niHrkcd  exoph  I  halmnK  d«velop«d  am!  psipobral  olila 
twcnine  d  Utile  wider  (hau  iionnal. 

During  .-^pril.  1II07.  iihc  hnd  ntlackn  of  pain  orcr  the  left  aide  of  the  cWl 
and  down  the  front  (extensor  surface)  o(  the  left  arm,  wmietiniw  radUtJiiK  to  ihcuhmildrr. 
Uiiriiig  utiiiekfl  there  is  ciflen  tetidenietini  in  the  fourth  left  inlerapa«e.  wMiietiiiieB  alw>  in 
the  fifth,  ahoiil  the  mnmmillnry  line.  It  nevrr  riuliutra  to  the  ritchl  uf  the  midline.  These 
uttacknareuccoiiipuiiierl  hv  pul[)ilallijn  and  the  lirsri- rale  i*  mpid.  .'^he  also  faaa  ■  pecidiar 
ilulterinj;  ■cniution.  nnil  nrciuiuniLlly  un  irregiiliii  beat  TmcliiKit  at  (bin  perioil  Bliuwd 
iiorinal  venoim  and  caroliil  pulac.  She  wn*  givrn  iminll  lioms  of  erRoiiii  witliout  relief.  A 
week  later  she  was  ("iveii  e  a  I  c  i  ii  ni  1  ii  c  I  a  t  e  0,6  Gin.  (jtr.  x)  after  niraU,  aftpt  which 
phc  bcKari  to  frcl  better  at  once,  thouch  never  relieved  by  any  other  inedicnie,  Tlie  remedy 
waj",  liowevpf,  fnr  from  «pwilic,  and  the  old  symploms  returned  in  Bpite  of  the  calcium 
liLclale.  During  itie  counie  ot  (he  next  six  iiiotilhN  vtirioux  r^meilita  vrre  Ki^'cn,  nnn«  of 
them  with  marked  eftcct.  It  leenicd  to  lioth  patient  and  physictuns.  however,  tliat  she 
oxpfrrienccd  a  distinct  improvement  in  symptom*  whenever  calcium 
lactate  wii«  given  and  dialtnct  r«lrogieMirin  when  other  dmjES  wvre  aubKlilUled. 
Uperatiitn  was  ailviiied  but  not  cooicnteil  to.  aiul  the  patient  wiw  luat  night  of.  ! 
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ACCTE  Basedow's  disease  simulating  malignant  endocarditis. 

One  group  of  cases  to  which  attention  should  be  especially  directed 
are  those  of  very  acute  Basedow's  disease  with  fever,  prostration,  tachy- 
cardia, profuse  sweats,  sometimes  chills  and  slight  jaundice — a  clinical 
picture  very  closely  simulating  acute  endocarditis  (W.  G.  Thompson). 
These  cases  are  rather  rare,  but  very  grave.  The  diagnosis  depends  upon 
the  cardinal  symptoms  aided  by  a  negative  blood  culture. 

PROGNOSIS  AND  TREATMENT. 

Statistics  regarding  the  mortality  of  Basedow's  disease  vary  considera- 
bly, as  shown  by  the  following  list, 

V.  Dusch 12 . 5  per  cent. 

v.  Graefe  12      per  cent. 

Mackeniie  12.5-25  per  cent. 

Cheadle 9.6  per  cent. 

Billingham 18.1  per  cent. 

Gaill 21.3  per  cent. 

Charcot 25     per  cent. 

BuBchan  (900  cases) . .    12.5  per  cent. 

ThoRipeoD 10      per  cent. 

WilliEimBon 25     per  cent. 

These  figures  err,  on  the  one  hand,  because  only  the  serious  cases  reach 
the  literature,  and,  on  the  other,  because  moat  of  the  cases  have  been  fol- 
lowed for  only  short  periods.  Williamson,  who  followed  his  cases  for  some 
years  and  found  a  25  per  cent  mortality,  probably  approximates  the  truth. 
J.  Berry  gives  the  following  statistics  of  56  cases  treated  without 
operation : 

Complete  recovery 10 

Considerable  improvement 24 

Little  or  no  change 8 

Fatal H 

Even  after  recovery  recurrence  ia  the  rule,  so  that  as  ex- 
cellent an  observer  as  August  Hoffmann  states  that  in  23  outspoken  cases 
he  has  not  seen  a  single  permanent  recovery! 

It  is  evident,  therefore,  that  at  the  onset  of  undoubted  Graves's 
disease  therapeutic  interference  is  necessary.  The  best  principles  in  inau- 
gurating treatment  are  those  which  may  be  deduced  from  the  findings  of 
V.  Cyon'a  experiments, — t.e.,  that  the  clinical  manifestations  are  due  to 
hypersecretion  of  thyreoglobulin,  that  this  is  proportional  to  the  blood  flow 
through  the  thyroid,  and  that  the  thyroid  secretion  in  the  blood  tends 
itaelf  to  increase  this  flow  and  to  produce  a  vicious  circle. 

The  first  essential  of  any  palliative  treatment,  therefore,  is  to  reduce 
the  thyroid  secretion  to  its  lower  ebb  by  the  removal  of  the  two  stimulating 
causes — exercise  and  excitement.  In  the  mild  cases  a  simple  isolation  cure, 
with  absolute  rest  in  the  horizontal  position,  can  sometimea  so  lessen 
the  flow  through  the  thyroid  and  the  secretion  of  this  gland  by  diminishing 
the  size  and  number  of  heart-beats  that  the  thyreoglobulin  content  of  the 
blood  falls  to  normal  and  symptoms  subside.    If  the  rest  cure  be  prolonged, 
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the  Bli|!:ht  glandular  hyperjilaain  of  early  cosesi  may  Hiibsule  and  a  perinaD«nt 
euTC  iDuy  rcMiilt. 

Various  meaHiires  awtUt  this  proceBs,  esperially  those  which  a«t  fts 
psychic  Mt-itnlivv^.  P  :*  y  c  h  o  t  h  i*  rn  py  uml  j'ligp'sliwri.  iii  «>  fur  as 
they  lend  to  lessen  the  elements  of  worry,  quiet  the  patient's  mind,  and 
thus  quiet  his  heart's  action,  miiy  aid  in  tiding;  over  n  [x-nod  of  not  too 
inton.-K?  fscitoment.  Similarly  Mobius,  the  iipostle  of  seruiu  therapy, 
reports  t  he  cure  of  one  case  by  hypnotism !  These  arp,  however,  exceptional. 
Psycholhcnipy  in  Hii.i(-ik>w'n  diM-aw  is  to  hv  classed  among  the  vuluablc 
eedative  meaauifs,  but  not  anionf;  those  of  fundamental  therapeutics. 
Cold  wet  packs,  eitpwially  ttefore  relirinp.  may  hv  of  con^dornble 
assistance  {Eichhorst),  a«  also  the  bromides  and  the  soporifics  (veronal, 
triona),  etc.),  thoug;h  to  a  less  degree.  Calcium  sails  «r¥  often  very 
stttiiifactorj'  as  sedatives.  Thi-  iudobromide  of  cnlcium  was  used  by  tiuptill 
(1874).  In  one  caae  (K.  M.)  under  the  writer's  care  calcium  lactate  was 
th«  only  drug  which  cuusc<)  any  symptomatic  relief,  but  even  this  was 
not  marked.  Wiiller  and  others  have  used  quinine,  especially  as  the 
hydrobroniate,  but  in  many  cases  il  i.^  without  effect. 

Iodine  as  used  by  the  earlier  obscrvere  may  sometimes  exert 
a  positively  harmful  influence  by  activating  (iodiitinii:)  still 
more  uf  the  thyreoglobulin,  and  it  may  thus  bring  on  an  e.\B<'erbfttion  of 
the  condition.  The  effect  of  potassium  iodide  is  less  certainly  harmful 
and  is  sometime.-*  bom-ficiid,  but  its  action  is  uncertain. 

Galvanization.  —  One  of  the  oldest  and  best  forms  of  treatment  is 
galvuniz»tion  of  the  cervical  s^ym pathetic,  with  the 
anode  over  the  carotid  artery  and  the  cathode  at  the  nape  of  the  neck. 
Wilh  currents  of  2-3  milliainpoi'es.  as  used  by  t^hvostek.  Benedikt.  Car- 
dew,  and  others,  it  uniformly  gives  a  certain  degree  of  improvement, 
without  effecting  a  cure.  In  early  cases  J.  ().  Ilirschtelder  has  obtained 
complete  subsidence  of  syuiplwius  in  a  c<jn.sidc ruble  numlx'r  of  patients  by 
the  use  of  strong  currents  (20-30  millianiperes) ,  thp  negative  pole  being 
applied  over  the  sympathetic  at  the  neck,  the  positive  over  the  thyroid  for 
two  or  three  minutes,  .\fter  this  it  is  applied  over  the  heart.  This  vigorous 
trealiiient  seems  to  !><■  I  he  Ifcit  method  of  applying  electricity,  but  must 
be  continued  for  several  nionlbs. 

X-Rays.  —  Exposure  of  the  thyroid  to  the  RAntgen 
rays  was  introduced  by  Pusi>y,  Roggs,  and  Beck  in  .-\meriea,  and  has  had 
in  the  main  a  favorahle  action.  Schwarz  (I'JOS)  eollecU-d  reports  of  JO 
eases,  showing  gain  in  26,  improvement  in  nervous  symptoms  in  40, 
exophthalmos  better  in  15,  but  struma  lessened  in  only  8. 

Specific  Sera. — Two  forms  of  so-called  specific  sera  are  also  in  use; 
(1)  anti-t hyreoidin  (thyroideclin),  the  p«enmi  of  thyroideclomize<l  sheep 
(Mubiusl,  has  been  in  u.te  for  some  years,  and  in  spite  of  numerous  favorable 
reports  has  been  found  absolutely  without  effect  by  Kwald.  Mackenzie, 
and  Striimpell.  (2)  Beebe  has  prepared  nil  anliscrum  for  the  nucleo- 
protoid  uf  the  thyroid  gland  from  animals  into  which  the  purified  nucleo- 
proteid  thyreoglobulin  hud  Ix^n  injected,  in  the  hope  of  bringing  about 
rctrogres«ive  changes  in  this  gland.  This  serum  has  been  used  Iherapeu- 
tically  by  Rogers  and  by  W.  G.  Thompson,  who  report  dUtinctI)'  favoralde 
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results,  cspct-ially  ia  the  V9ry  acute  coses  (!>U  cases:  23  cured,  Hi  improved, 
11  fiiiled,  4  ilip(l);  hiH  oihor  olisprvers  state  that  the  results  are  no  better 
thuti  tliuKc  ill  unliiinry  huN|)Unl  itnictke,  and  further  confirmation  in  needed. 
Operative  Treatment. — Tbyroideclomy.— The  physioloi^cal  indication 
for  llicrnpy  in  Baiu'dow's  <ii!«co!*  is  lo  lirsscn  llic  amount  of  thyreoglob- 
ulin secreted  into  the  blood.  H  the  various  methods  intende<l  lo  affect 
iht-  gland  a.t  a  whol*  are  uni*ucoe*<ful.  thtr  wcrclion  may  \)c.  diminished  by 
removing  a  iarge  portion  of  the  gland  (thyroidectomy).  This  operation 
was  first  ftuccesaful  in  the  hands  of  I-.  Rehn  (ISS-l),  and  ha-t  now  come 
into  quite  general  uec.  espccialty  through  the  work  of  Mickulici  and  the 
Kochem  in  l\ur»pe,  ami  Malated  and  ihe  Mayoa  in  .Vmertca. 

The  operation  choulil  Ix-  <lonp  under  local  oocniiic  amrsthcaln.  It,  may  v»ry  from 
ligature  of  llie  »rI«riM  (u  un^lialf  «(  <Iie  g;laiul.  ur  tliu  inay  be  combineil  wilh  enpision  <if 
thp  Inttnr;  or,  on  Ihr  ()tlicr  bond,  onr-iiult  iit  llin  ][knH  may  hr  rxeiurd  mil  llic  urt^rim 
tiipltlyjii);  :i  |>ort.ioii  of  thp  otiwv  may  ho  li((st*!il.  Tltp  lorhnir  and  r««itl«  in  Inr^  xeripu 
at  rivfen  luivt  l<evii  re'|>ort«il  l>)'  A.  Koolirr,  (.ainUtrAin.  and  (~.  II.  Miiyo.  itiid  lamiy  ot  itiu 
iniiMirfant  ilrtnili  by  llolvlcd  iind  Kvans. 

Kochei-  (1907)  especially  calls  attention  to  the  necessity  of  suiting 
the  extent  of  the  operation  to  the  condition  of  the  patient,  «8i>eciAliy  the 
cardiovascular  condition.  "A  systolic  blood-pressure,  even  of  l'J5  mm. 
H|i,  lioi',^  not  forbid  ojieration;  .  .  .  but  if  we  find  Ihe  hlood-prescure 
below  normal  iind  the  disease  highly  devclo|ied.  we  mui'l  study  the  condi- 
tion and  esiKTiiiUy  note  the  action  of  the  heart  after  exercise  or  excite- 
ment. Under  these  e i re ti instances  we  might  find  n  sudden,  very  marked 
dilatation  of  the  heart,  irrepilarity  of  p«!m*,  and  a  blooil-preaHurit  which 
cannot  be  measured  by  our  ordinary  methods." 

The  pntieni  should  be  given  a  preparatory  period  of  rest  and  pallia- 
tive treatment  to  pn-piiiv  her  for  the  operation,  aiul  two  or  more  oiR^ra- 
tiona  should  be  done  on  the  same  patient  rather  than  too  extensive  an  opera- 
tion at  one  sillinK  Kocher  never  liKHles  more  than  two  arterieN  nor  re- 
moves more  than  one-hdf  the  gland  al  one  sitting,  but  those  measures 
suffice  in  ea^tes  that  are  not  too  far  advanced.  HaUted  has  ca!le<l  particular 
attention  to  the  need  of  preserving  the  parathyroid  gland 
in  order  to  avoid  tetany.  Hence  he  advocates  tracing  out  the 
branches  to  these  small  hodic*  iiml  then  ttgating  the  main  artery  beyond 
ihi-m.  Both  Kocher  and  Halted  inHst  upon  the  greatest  care  in 
the  ligation  of  all  bleeding  point-s  during  the  opera- 
tion and  in  draining  off  any  small  collection  of  serum 
wliich  may  collect  during  the  healing  of  the  wound.  This  greatly  diininiahets 
or  obviates  the  intensification  of  Basedow  symptoms  which  soniettmie» 
result  a  tew  days  after  operation  (probably  from  »bHiir|ilion  of  iodothyreo- 
globulin  upon  the  raw  surface  of  the  gland)  and  which  may  l>c  dangerous. 
Hulrited  also  found  that  the  continuous  use  of  an  ice-bag  upon  the  ueck 
during  a  few  days  after  the  operation  retards  the  alworption  from  the  gland 
and  lesaens  the  frequency  of  these  s)'mploms. 

As  a  result  of  this  pro<'edure  in  2.'>'l  patients  {2  oi>er»tion.t  in  71  cases), 
A.  Kocher  has  ohtiuocd  great  improvement  in  every  case,  with  abso- 
lute and  permanent  cure  in  83  per  ceni.,  and  3.i)  per 
cent,  of  deaths.     In  the  taut  !)l  operations,  since  the  above  precautions 
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had  been  obsprvcd,  lie  has  iiol  had  u  nin^e  cleathi  C.  11.  Mayo  had  9 
doaUiH  in  17G  oases,  but  obIv  one  in  hia  last  7o;  and  Profoi«»or  HaUt«d's 
rL-)fult«  at  Johii:<  Hopkin.-<  mv  vqually  favorable. 

In  eases  of  long  slandini;  th<?  e\ophtha)ntoa  never  dt.tappe»rrt,  for  the 
depths  uf  the  orbit  have  iK-cotnc  fiilyd  wilh  fat  which  Dontinues  to  push 
the  eye  forward  after  Ihc  contrat-tion  of  Muller'a  mu8ele  haa  subsided. 

Hypt^Mmphy  of  the  heart  and  sitrondary  myocardial  vhnngcfl  also 
remain,  perhape  Home  L-nrdiuc  weakness,  but  theiie  are  greatly  diminjalu^l 
when  the  continuous  cardial  excitation  is  rtrinoved. 

It  must  be  admitted  also  that,  as  Tinker  stales,  the  operation  reqiiireft 
more  skill  and  practice  than  most  surgical  procediirex,  and  the  progDo«is 
is  therefore  far  Ix'tlcr  done  by  b  man  whose  experience  in  this  line  is  con- 
siderable than  by  a  surgeon  of  even  excellent  loeal  reputation. 

As  mgariU  the  indication  for  op(>ralion,  Kocht-r  Ix-lievcs  that  ''dis- 
tinct vascular  symptoms  (other  than  mere  palpita- 
tion and  tachycardia)  should  at  onee  induct;  surgical 
t  re  at  mc  n  t .  "  Before  theae  have  set  in.  the  palliatiA'e  method  may  b«^ 
used  for  a  while,  and  many  cases  may  tw  relieved  ihetfby  or  isubjcct  only 
to  occasional  recurn-nce*.  Should  the  nienUd  symptoms  and  tachycardia 
persist  or  become  more  severe,  the  physician  should  recommend  operation 
while  the  patient's  ^neral  condition  i»  still  good,  AQtl  should  not  wait 
until  she  is  a  complete  physical  wreck  before  turntni;  over  the  n'.-«pon^bility 
la  the  8urp>on.  The  surgeon  should  be  allowed  to  operate  upon  the  early 
but  chronic  cases  which  <io  not  improve  under  palliative  treatment. 

These  rules  apply  an  well  to  tiie  eases  of  "formes  frUBlcs"  as  to  the 
outspoken  Basedow's  disease.  The  persistence  of  psycho-  and  cardio- 
neuroses  ^ves  tlie  indication.^,  v/hether  all  the  cardinal  feature!*  are  pro- 
nounced or  not,  and  spuntuneous  recovery  is  no  more  likely  to  occur  after 
the  "forme  fruste"  has  persisted  than  in  cases  where  all  the  fd^nis  are  well 
marked. 

Sympjilheciomy  (Jonnesco's  Opcralion). — Another  operation,  which 
has  t)eeti  (»erformed  by  Jonnesco,  is  the  removal  of  the  sympathetic  ganglia 
on  both  sides  uf  the  neck.  The  ivsult  of  thi»  in  usually  an  immediate  glow- 
ing of  the  pulse,  and  often  a  cessation  of  other  symptoms.  Jonnet«co  re|>orls 
sc^'eral  caees  of  permanent  cure,  but  in  the  hands  of  a  considerable  number 
of  later  observers,  among  them  Kocher,  good  results  have  been  lacking  or 
tranaitory,  and  this  method  should  therefore  be  cast  aside. 
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III. 

MISCELLANEOUS    DISTURBANCfS    OF    CARDIAC    FUNCTION— 

THE    SO-CALLED    "CARDIAC    NECROSES" 

AND    "CARDIAC   NEURASTHENIA." 


UKNEKAl.     CHARACTEHISTICR. 

One  of  the  largest  groups  of  cases  .wen  by  ihc  clinician  is  made  up 
chicdy  of  pale,  uiiicmli; -looking  young  putictits,  with  hollow  lustreless  eyes 
anti  sunken  cheeks,  who  complain  of  fiympt4>nis  *hieh  may  be  divideii  into 
two  cntegories; 

Symptoms.  —  1.  Symptoms  referable  to  sensory  disturbances 
about  the  hearti — palpitation,  prccordiiil  tcndenicss,  pain  or  constriction, 
pains  and  sensory  disturbances  down  the  anns,  and,  in  rarer  cases,  of 
attacks  resembling  angina  pectoris. 

2,  Symptoms  referable  to  motor  disturbances  of  the  circulation, 
and  especially  to  the  distribution  of  blood  in  the  body: — cardiac  arrhyth- 
niin,  weakness,  lai«iitude  and  wearim'^ss,  vertigo,  muscm  volitantcs,  fainting 
spells,  and  an  infinite  variety  of  psychasthenic  and  nervous  symptoms. 

This  same  symptom  complex  has  alrtrady  Ix'cu  encountered  in  the 
attacks  of  paroxysmal  tachycardia  (Chapter  li.},  where  it  has  been  seen 
to  result  from  "arterial  amemia,"  or  the  relative  depletion  of  the  arteries 
through  (Ulatation  of  the  veins,  especially  in  the  splanchnic  region.  Y. 
Henderson  believes  that  under  these  conditions  the  vieiiK  are  not  overfilled, 
but  that  they  too  have  become  depleted  by  transudation  of  fluid  into  the 
lymph  and  tissue  spaces.  Mr.  C  C.  Cody,  in  the  Johnn  Hopkins  medical 
clinic,  has  found  a  very  low  venous  pressure  (—2  to  —7  cm.  HjO)  in  a 
number  of  cases  of  neurasthenia  and  post-operative  asthenia  in  which  t\w 
alxtvc-mcntioncd  symptoms  were  pre:«ent,  The  arterial  pressure  in  nil 
but  one  of  these  caws  was  about  normal,  rnnging  from  1(H  to  12^  mm.  Hg. 
This  same  circulatory*  state  seems  to  be  present  throughout  the  groups 
of  cases  about  to  be  discussed,  although  the  mechanisms  by  which  it  is 
brought  about  are  various. 

Changes  In  Rhythm. — .Mterations  of  rhythm  arc  very  common  in  thia 
group  of  cases  (llotTniann,  Mackenzie,  Keisaner).  They  are  usually  associ- 
ated with  respiration,  with  a  slowing  of  the  pulse  during  inspiration  and  » 
quickening  during  expiration  (I'^ig-  U25).  It  will  bo  noted  that  this  exactly 
corresponds  to  the  normal  centripetal  action  currents  in  the  vagus  (Kint- 
hoven,  Flohil  and  Battaerd)  which  occur  with  each  inspiration,  and  it  is 
probable  that  in  the  condition  of  heightened  excitability  this  tiiBuaUy  sub- 
normal) reflex  stimulation  becomes  active.  Studler  and  Hirsch  have  been 
able  to  produce  such  irregularities  by  inflating  the  intestines  of  dogs  and 
rabbits,  but  find  them  only  accompanying  dyspna>a.  These  observers  also 
found  that  such  infiations  of  the  Intestines  were  always  accompanied  by  rise 
38  503 
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of  blood -press  lire.  The  writer  has  been  able  to  confirm  these  observations. 
Motx^'ovor.  McCaskcy  anil  Riism-11  find  that  an  el<-v»tion  of  30  or  -10  mni. 
Hg  in  b!oo(l-prp!*sure  may  occur  in  the  course  of  i^astro-iateatina)  troubles, 
espcciiiily  hypcrchlorhyilrift  and  flntulonee.  Ru-'well  suggest*  that  there  ia 
a  rclationehip  between  chronic  gastric  intestinal  disturbances  and  edenNiia 
of  nifscntpric  vessels. 

In  the  ea^a  of  entcroptosis  and  of  batbycardia  a  true  pulsus  para- 
doxus (diminution  or  dropping  of  beats  diuiDg  inepirauon)  may  occur 
from  the  tuBging  upon  the  mediastinum,  aortn,  and  gn-iit  veins  when  iJic 
diaphraf^m  is  drawn  down  during  inspiration.  In  rarer  cases,  and  espe- 
cially those  of  gastro-intcstinal  origin,  small,  early  beats  rvsembling 
extrasystoles  are  present.  In  making  the  diagnosis  of  extnu^'stoles, 
however,  i;reat  canr  must  b*"  used,  for  it   mtifl  be  remendwrerl  that  in  the 
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Frii.  S'Ja.-^Itojnninny  urhylJiinia  id  a  youna  rwmll*  xiaaktir. 

usual  rhythniie  variations  in  rhythm  the  last  beat  of  a  series  with  increanng 
rapidity  may  be  followed  by  the  pause  due  to  maNimul  slowing,  and  thu.4 
an  exlrasyslole  may  be  simulated.  On  the  other  band,  it  must  be  mmom- 
bered  that  no  experimeDters  have  ns  yet  been  able  to  produce  extra- 
systole^t  by  stinmlaling  the  extrinMc  eanliac  nerves  (Hering,  HolTmann.  the 
writer  and  others  i.  and  therefore  eneh  case  of  tlie  sort  should  be  carefully 
studied  with  venous  tracio)^  and  elect rocardioRTams.  Tnie  ventricular 
extrasystoles  demonstrable  with  the  electrocardiogram  arc  often  brought 
on  by  flatulence,  though  many  writers  agree  with  l-'ricdrich  MuUer  that 
the  presence  of  ilt-finiti-  extrasystoles  in  inilieative  of  myocardial  discaec. 

Soirie  yeafK  aito  ihe  writer  htui  iiniicr  rtl*ervnlifin  n.  man  (any  yean  of  ace  wlio  wa* 
Hiibjcct  to  pBlpitulkm  unil  itii  a  t  rliy  1  ti  in  i  p  brotiglit  on  wlwiiever  lie  iJfvp|op«l  gw  tn 
llii-  tlumach  or  iutt^Ktincs,  lie  hinuplf  n-as  able  to  ilisiin|[uwh  "larjcr  mod  *niitU  '  ImlH 
[imong  tbi-  pHl|)iiaiii>nM,  uiiil  trnriiiKs  Hith  mmliHcil  Ctlnitscr  nppnmlut  fram  vt'aui  nml 
iirlcrics  borr  out  liis  im|inwBiuiis,  It  n,  liuwi-ii-r,  <lilficiill  to  lieci'ie  wtwtlier  ihcn;  ■null 
IfatH  fv|)rcMi'nl  niirieiilnr  r!Xinu>'Hlo](>s  or  wlirtlK-f  there  ti  iiim|ily  n  n{>U\  rtiythni  inlrr- 
rupt*(l  by  loHK  jiftintf^n  of  vajjiil  origin-  fic  hi.itoil  ihat  nevcrtbclcMi  he  wii»  sliie  l«  "oiil- 
wnlk  bin  cloclun"  ul  bill  cliinliiii);  iliirinjL:  (x^ritKlii  wben  hv  wiu  BuAeriU);  (niin  tiolb  polpifa* 
tioR(i[i<i  nrrhylbmin-  A  moilerntc  tlo»  tj  "iK-  ~  C-  lio^  of  ■tro]nnecaua«cldryiww«f  tbn 
moutli  mill  sonie  vertigo,  but  ilid  nnl  KTCAtly  sIUt  (be  |>iilHC-riiT«  nnr  cniuw  1li»  arrbythinia 
to dinappcitr.  The  pMlieiil  "oulil  nut  «llow  u  lurgerdonv  tub(^f;ivni.  If  i>iii>Fouli)bvCfniun 
tliul  tbin  'Irntt  >ifl<l  pnntlyicil  thd  vagut  tliR  itxtruyatotic  nottire  of  the  snhythniiA  wmiM 
be  nttitl>liEbiil,  but  it  b  niotil  probable  Ib:M  llie  \aii\i'  wiw  but  little  ofTtx-lixl  Hiid  Ibut  thin 
ttvidenco  ctuuiot  be  regankil  as  coiicluxive. 

It  ha.H  long  l>een  customary  to  designate  such  vask*  as  "cardiac 
neuroses,  or,  from  the  neurasthenic  symptoms  which  are  mo«it  striking 
to  the  physician,  as  ■■pardise  neurasthenia."  On  closer  exami- 
nation, however,  it  may  usually  be  found  that  both  the  cardifto 
and  the  neurasthenic  symptoms  arc  not  primary,  but 


DISTURBANCES  OF  CARDIAC  FUNCTION.  595 

are  eecondary  to  some  visceral  displacement  or  irri- 
tation, to  some  intoxication,  or  in  rarer  cases  to  some 
primary  intense  emotional  disturbance.  The  heart  itself 
is  sound,  but,  owing  to  the  distribution  of  blood,  does  not  get  a  chance 
to  do  the  work  of  which  it  would  be  capable.  The  terms  "cardiac"  and 
"  neurasthenia "  are  therefore  both  misleading,  and  it  might  perhaps  be 
more  satisfactory  to  designate  auch  conditions  by  the  adjective  "pseu- 
docardiac''  ("pseudocardiac  enteroptosis,"  " pseudocardiac  gastral- 
gia,"  "pseudocardiac  aerophagia,"  etc.). 

CUNICAL  0K0UPING8. 

Moat  if  not  all  of  these  "cardiac  neurastheniaa "  are  brought  on  by  the 
following  conditions: 

AlteratiouB  of  the  position  of  the  heart  in  the  thorax. 

a.  Ky  phoBColio&is,   narrowness  or  (latneaa  of  chest. 
h'.  Catdiop tosia   or  bathycardia  (low  heart), 

(1)  due  to  enterofttods  (low  diaphragm), 

(2)  due  to  long  thorax  with  diaphragm  nmrnal. 
e.  High  diaphraigin  from 

(1)  flatus, 

(2)  fat, 

(3)  tight  lacing. 

Although  many  cases  arise  in  which  no  site  of  origin  can  be  found  for 
the  symptoms,  the  following  represent  a  few  of  the  more  common  causes: 

1.  Abnormal   position  of  the  heart, 

a.  From  curvature  of  the  epine. 
h.  From  pleural  adhesiona. 
c.  Owing  to  a  low  diaphragm. 

2.  Visceral    reflexes. 

a.  Gaatric,  oesophageal  and  intestinal. 

(1)  Air  swallowing. 

(2)  Gastritis,  gaatralgias. 
h.  Sexual  organs. 

(1)  Sexual  excesses  (male  or  fenjale). 

Female — At  onset  of  menses  and  at  menopause;  at  menstruation; 

from  myoma  and  other  lesions  of  generative  organs. 
Males — Gonorrhcea,  prostatitis,  masturbation. 

3.  Intoxications. 

Tobacco. 

Alcohol. 

Coffee. 

4.  Anaemia. 

5.  lutenbe  emotional   dibt urbancen. 


ALTERATIONS  IN   POSITION   OF  THE   HEART. 
DISPLACEMENT  OF  THE  HEART   FROM  MALFORMATIONS. 

The  displacement  of  the  heart  which  occurs  in  kyphosis  and  scoliosis 
is  often  the  cause  of  a  true  cardiac  weakness,  i.e.,  weakness  and  dyspncea 
on  exertion  as  well  as  from  nervous  causes — a  so-called  constitutional  heart 
weakness  as  Kraua  terms  it. 
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Thfl  patients  are  usually  pale,  rather  weak,  and  ivadily  become  ex- 
hauflU'd  and  cynuotic,  and  manifest  all  the  cardioiieiiratic  tiyinptonMi. 
The  actual  cause  of  thr>  trouble  lies  not  eo  much  in  the  heart  as  in  the  posi- 
tion in  which  it  ts  placed  in  the  thorax.    Prc«Murc  niul  travlions  upon  both 

the  venip  cavip  and  the  arteries  render 
both  iiillow  and  outflow  diflicult,  and 
thus  brin^  about  a  high  venouii  and 
a  low  arterial  prejwun*,  with  the 
symptoms  which  follow  in  ita  wake. 
Krnus  and  retH^titly  Hcric  have 
called  attention  to  the  c a rdio neurotic 
symptoms  which  occur  iti  all  tuirrow- 
cheittcd  individuals,  lien  calls  atten- 
tion to  the  fact  that  in  such  cumcs 
there  is  a  tremendous  Ufting  of  the 
ribs  and  precopdium  with  each  sj-s- 
tohc  erection  of  the  Iwurt.  This  is 
due  to  the  short  anteroptwterior  and 
especially  oblique  diameter  of  the 
rhf-st,  so  that  the  heart  pivoted  ■ 
against  the  posterior  chest  wall  must 
push  out  tlie  left  anterior  wall  in  order  to  complete  its  systole  (cf.  Fig.  326). 
As  will  be  noted,  this  condition  is  quite  diffeivnt  from  that  which  resuita 
from  the  low  diaphragm  or  from  cardioptosjs,  for  in  those  conditions  the 
heart  either  beats  in  the  lonf^  axis  of  the  thorax,  or  from  its  mobility  can 
adapt  itwlf  to  a  narrower  chest. 


Fill.  iHa. —  Crov  iwitiun  uf  ill*  Uiuiu  o( 
m  a»t-«h»lsd  iDdiviiluBl.  iihnwinK  Ibn  'intiilis 
biavlns  €d  Uic  oliHt  vmll  Ibrokn*  Uiic4>  and 
Ilia  tonal  brinjiina  it  Bboui.  The  uiiilliin  of 
Ul«  ph«1  KitU  luirl  hrairl  durinn  ihf  »^»uA'w 
hcATiTiK  brc  4)ioBii  by  tK«  doKnl  ^mt*  MnH 
(ibli<]u«l\  •Imilr-I  iim.  Ilie  pnitniMDiu  anil 
niLrarliimn  arv  uliijirn  hy  th*  arrulvt. 


IX>W  HEART. 

Even  when  them  are  no  malformations  of  the  chest,  conditions  ariae 
in  which  the  poitition  of  the  heart  within  the  thoracic  cavity  is  altered, 
and  these  give  riac  to  cardioncurotic  symptoms.     These  conditions  »n>; 

I.  t'ardioptosis  (wanilering  or  movable  heart),  in  which  the  mediastinal 
attuchmvnta  arc  Iootk  and  the  heart  readily  mo\'es  from  aide  to  side,  as 
well  as  up  and  down. 

II.  Bathycantia  (low  or  unsupported  heart),  in  which  the  heart  lie.<t 
low  in  the  thorax  because  the  dome  of  the  diaphragm  is  low-er  than  normal. 
Thiis  is  sometimes  due  to  hepatoptoMs  and  .lometimea  to  a  congenitally 
low  liver. 

III.  The  high  heart  (high  (haphragm),  from  various  eauaea,  espeeially 
flatulence,  fat,  lacing,  and  during  pmgnuncy. 


HOTablb  heart  (cARDiorrusis) . 

Cardiopt08i8,or  extreme  moblUty  of  the  lieart  as  shown  on  chanieG 
of  porition,  was  first  described  by  Gienard  (1885)  and  by  Chercbevsky 
(1887).  The  latter  observer  noted  that,  while  the  borders  of  the  normal 
heart  move  1-3  cm.  when  the  patient  turns  from  Die  left  side  to  the  right 
(while  lying  down),  a  certain  number  of  cases  (2.4  per  cenl.  nf  all  cases, 
according  to  Eiuhorn)  are  encountered  in  which  it  nio^TS  from  4-7  em. 
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without  any  otlicr  vh«ngcs  or  any  enlargement  of  the  hcurt.  Ah  a  rule, 
the  aymptoniB  date  from  some  time  when  the  patient  has  lost  in  weif^ht, 
perhaps  beunu^  the  dUappearnncc  of  inv<lia«itinut  and  unicntol  fat  cauacii 
the  orf;an8  to  become  looser  than  before.  Kinhom  has  found  it  much  more 
cumnion  in  men  (IS  ciixett)  than  in  women  (1  cn^^v*}  nnd  nlw.iy^  associated 
with  hepatoptosia;  though  in  cases  like  that  ^ven  below  the  element  of 
hi'paloptosis  may  be  absent. 


C*a*  or  CAttMomata. 

T)iii<,  iw  wi-ll  as  tlie  olber  nyriiploiiie.  ut  I>eau1irull>-  fOUftialed  by  u  cujh>  wtiicti  ttie 
wrilf^r  has  rMrnlly  wx-ii  in  cuusultalion  wilh  Dr.  L,  1'.  Hamburger.  Thr  puticiil,  aged  31, 
liail  Ixicii  »  trtiineil  mine  sinrr  IN.  llcr  (allirr  hnti  •lir'<l  of  cnlnriciril  hpnrt  aivl  ht-r  moOier 
died  HuiltlL-iily.  ExFepl  fur  nrarlel  frvt-r,  u'lioo|iinic-cuiiKli.  uuii  iiioubIm  kb  a  cliilil.  slie  had 
lii>cri  [x-rfi-Ptly  hraltliy  until  lh«  imv  of  lil,  wIiph  a  (kmioid  cyiit  of  tile  left  ov»ry  catwed 
I'n.'fiiHt'  rtieiiHtninl  hl*r>iliiiK«.  ThtK  wnn  rrniovril  nnd  ihn  wound  ilr&ined.  Adhmion* 
fiirmtsl.  ciiuniiiK  lieadacliMi  uiid  backactiM  and  finally  a  nervoiu  breakMlowu.  wi  lliul  u 
rrcniid  oprrniion  wa«  done  nine  ji'uni  Inter  lo  relieve  Ihc  iHUiexiotui.  .M  the  Uinc  of  thU 
(i(i«rallon  hKc  loat  14  poiindn  and  wiu  \fTy  nervmin.  and  during  hvr  eady 
touvnloicvncv  liad  a  syncopal  at  lac  k  during  whirli  lii^r  liaiid*  and  forvanns  I)e(^iinie 
complotcly  blanched.  One  year  Inter  the  pulient  fdt  her  fimt  eardjae  i>yin[i> 
(i>iu«,  HulTerinK  pfLlpilaiJori.  and  when  lying  down  hnii  n  (cflinn  "nJ>  ilioiijch  the  bcarl 
were  luminf;  ovrr  "  or  "  like  a  rubber  bulb  or  spouf^e  being  aquuejtvd  out."  Slic  then  fceta 
ftick  and  ban  a  frcllnic  of  DpprciiHon  in  lli<!  client. 

Pliy-'ical  eiaminalion  ahonn  a  fnirly  nniimheil  yoiintc  wotnnn  of  good 
color:  pupdln  e<]uat  and  no  bIkiis  of  Etaonlow's  diiwiiiie.  The  left  lob«  of  Ibe  lliyroid  In  slightly 
hard,  but  ihal  oqcin  is  mthcr  umall. 

Tlie  thorax  is  quite  a^ll  fonued,  not  wpecially  flat.  Coelal  angle  Donoal.  Liingit 
clenr.  The  heart  is  nni  cnlari^l  and  the  h>iiii<1ii  am  cbar.  On  luroinft  from  sida 
lo  side,  however,  the  henri  inovos  S  cm.  The  pulne  in  of  good  voluiue 
and  shiinv  a  well-marked  reainralury  frrtwiilarity  of  tlie  type  describnl  abotr.  but  no 
cxlriwiyBlolni.  Ttic  abdominal  mdbi  are  aoft  hut  not  esjiecijilly  hue;  the  tiver  dom  not 
descend  when  Ihe  [iMtieni  ntnndii,  hiil.  ihp  right  kidney  ix  pBl|wible. 

Broniidea,  iiitivglycerin,  and  strophanlhtis  have  bevn  wilboiil  avail;  lineturs 
of  belladonna  has  lomcwbat  (|uicled  her  cardiac  ayrnptoma.  Thn 
intensity  of  the  aymploms  seenia  to  vary  with  bnr  genernl  coriditimi.  IT  pan  beini; 
assured  of  (lie  trivial  nature  of  her  ootnplalnt,  ber  aymptom* 
immediately   disnppcarci)  . 

Several  mnnlhit  Inter  ahc  nportml,  liowcver.  that  they  Miappcnj«d  from  time  to  tinin 
during  periods  whtn  she  wsa  fatigued  (tr  ttervous.  The  presence  or  abaenoe  of  Hyinplonui 
wa»  always  cjiu'te  inde|iendent  of  the  mobility  of  tlie  heart.  In  flpileof  her  gain  in  weijtht 
aiid  tlie  improved  enndilion  under  trrnlment,  the  cardiac  bonlcra  mored  at  leAi-t  7  cm. 
during  the  periods  wtien  alie  was  free  from  symptoma. 

Treatment.  —The  treatment  of  cardiopto«d9  preaents  a  number  of  tlif- 
ficultic.".  .\.-i  aeon  from  thp  case  cited  above,  the  symptoms  depenil  not 
only  upon  the  actu.il  mobility  of  the  heart  but  also  upon  the  gt^nvral 
r'omlilion  of  the  patient's  nePi'ous  s>-stem.  It  la  the  latter  which  deter- 
mines whetlier  or  not  the  afferent  impuLtea  from  llie  heart  ahull  reach  the 
threshold  of  comtrioumiesH,  jVc<;ording:ly,  the  uiipleiuiant  cardiac  scnsa- 
tiona  may  be  present  only  when  the  irntability  of  the  norvou.-«  syKtem  iit 
increased  by  fatigue,  anit-miu.  or  other  affections;  so  that  relief  of  the 
latter  by  ^neral  measures  relie^'es  the  cardiae  symptoms  as  well,  without 
affecting  their  underlying  eauac.  The  mobility  of  the  heart  itself  cannot 
be  treated  direi-tJy;  but  it  is  sometimes  possible,  by  ovcrf^-cdinK,  to 
i:ause  a  sufficient  deposit  of   fat  in   the    mediastinum    and    pericardium 
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tt>  clitniniiih  the  niovt^ments  u  little.  Even  when  uiitiucceiwful  in  tlus 
wny,  hovpfviT.  overfeeding  ofteu  aida  by  improviri);  the  general  conditioD 
and  nervous  tone. 

OEN'ERAL    ftPLANCH.NOPTOAIH. 

The  merbanism  whirh  gi^t;.-*  ri«  to  the  cardiac  «)-ni])lom»  of  Kptaiich- 
noptosin  (oiiU-roiitosis)  lia?  l)een  mvostigat^'d  anatomically  by  Keith  and 
clinically  by  WeiKkfl>acb.  Tim  latter  found,  by  oiciiiii^  of  the  X-ray 
(f!uoroHcop(-)t  that  (tit-  niOHt  important  effect  of  enUToptosis  was  to  ttmove 
Ihc  support  of  the  liver  and  stomach  from  beneath  llie  diaphragm.  The 
dome  of  the  dtHphrugm  was  thus  uHually  seen  to  be  flattened 
luul  to  be  liiluated  a  f^ood  deal  lon-er  than  normal. 

X  h  C 


t'lu.  327-  'Thr  \-j».  uormiiJ  ftfiii  li^clj  1t«*rt«.  (Srink-#o]i<rritafii?.)  I.  (ini  ilV;  X.  Iflilh  rtb;  Vll, 
VIII,  ii(Hn«v  tif  jiv>'ff4iiih  mi*!  fii^liUi  tliunuitc  yrtfwirtw-  The  hoEikuliUl  liu*  rtjtrmrnl*  ih«  "irpKaMvnMU 
line''  v«4*inB  IhnniAh  tl>f  pit#mci-^iphi-(*rtiiit  itriifulaliixa-  Tlan  ammll  vrhil«  jtmw  rvpnatnl*  iJ^criou 
upua  111*  tndiw.     A.  low  h»n.   It.  uaraiiiil  hcvl;  f,  h<ih  hnrt. 

The  nomiivl  ciuDiiiil  ol  tlie  <lome  in  ijiiiti  vxpirutiuii  in  juiil  above  tlie  level 
of  the  riftli  rlh  ,  iindiuhorUontnliharlow  junl  oliMurai  thai  of  the  t«ntbribbrbliiil. 
Kcilli  IiikIb  [hut  tliu  is  iiommlly  nlioiit  I  rin.  nbovi*  the  ''xiphinternal  ltn«>,'' 
n  linri»)iiiul  liiu!  rFpnwiitiuK  Um  li'vul  of  llic  stiTiiuxiphoid  arlitiilatiuii.  The  up|>pr  txirder 
of  tin'  fifth  rill  tit  ihpjmiclion  withthccartiUgr  in  just  nt  thin  levrl.  IiiuitfrDploniit  W«nr-lu^ 
bach  is  iible  Ui  nee  (lie  X-niy  fihailo*  of  tiie  orijtin  of  ll*  tcnih  and  often  iho  ripvrnlh  rib 
above  thi-  (loini!  of  the  <iinjilirnin>i>  ami  the  lultvr  li<«  >iell  beki*  the  xiiihUlenial  line. 

Tlic  H'ritiT  Bnil*  tbnt  for  ordinary  piirpoK*  Ihc  muat  convenient  UikIidoiIu  arc  the 
xiphiatrniul  arliciilation  and  tlie  tip  of  the  iipinr>  of  the  p  i  r  b  t  h  thomcic  vnrtfibra.  which 
>«  jtwi  al«ivc  the  upper  border  of  the  tenth  rib.  The  xiphiHternat  ariicii  la- 
lion,  the  donir  of  (he  ilin])hrnt(m  ,  nnil  the  tip  of  the  oiKhtb  tho- 
racic (pine  are  nomiHll.v  on  h  level,  tn  enirropiomn  and  loir  diaphraicDi 
th4  ribi)  dtnp  CO  tbnt  tint  two  iitrttelures  utv  beluo  ihe  eJKhlh  spine,  while  with  a  li^ 
diaphniirm  tlie  ribs  »rf  mivit  to  ihal  they  .ire  nbovr  it  (Fi|{.  337). 

Effect  on  Respiration. — The  effect  of  this  low  podtion  of  the  dtAphragm 
isexcrted  both  upon  ihc  respiration  and  the  heart.  The  abdominal  rcspim- 
tion,  which  ia  due  to  the  descent  of  the  liver,  is  much  diminished.  J'or 
when  the  dome  of  the  dinphnigm  is  flattened,  shortening  of  the  diaphr&gm 
does  not  push  4lon-n  the  liver,  but  pulU  upon  the  lonvr  rilw  in  a  hori- 
lontnl  or  even  upward  threction.     The  effect  of  this  pull  upon  the  lower 
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ribs  (Fig.  327>A)  iti  to  aarrow  the  cross  seeiion  of  the  thorax  (Duchcnne) 
at  this  level  and  to  druw  the  rptjt;u.-<trium  inward,  and  thus 
by  dimiiii.'ihinK  the  air  capacity  in  ihis  portion  of  the  lunjt:^  to  <lecrense 
greatly  tho  cfTe<:t  of  iii^q)!  rut  ion  both  in  nur-king  mr  and  in  mickitig  blood 
into  the  thorax.  This  is  tlie  so-called  ''paradoxical  type  of 
respiration."  Naturally,  ilet  effect  is  to  diminish  the  Iniuke  of  air 
and  thus  ftreatiy  to  enhance  the  eflfect  of  any  cardiao  insufficiency. 

Effect  on  Circulation. — <)ii  ihe  other  hnnd,  the  IcHwncrl  up-nixl-ilown 
'movement  of  the  lUaphraBin,  coupled  with  the  relaxation  of  the  abdominal 
"walU,  grvatly  diminitdics  the  force-pump  and  suction-pump  action  by 
which  the  blood  in  the  abdominftl  veins  is  forced  onward  to  the  thorax. 
There  is.  therefore,  a  tendency  for 
the  blood  to  uttkgnute  in  t)u-  abilomi- 
nal  viscera.  The  wnous  pressure 
becomes  low.  In  comequenoe,  as 
Henderson  and  the  writer  have  shown, 
ttie  filliti)!  of  the  heart  is  less  complete 
and  the  systoUc  oulpul  is  diniinished. 
I#oniird  Hill  has  shown  ihat  if  a 
rabbit  is  supported  in  ihcervcl  poslun; 
with  feet  down  and  head  down,  the 
blood-pressure  falls  and  cerebral  ana*- 

'mia  sets  in.  If  one  presses  on  the 
unimal's  abdomen,  the  blood-pressure 
ri-vs  at  once.  Erlanfier  and  Hooker 
found  that  when  normal  men  were 
supported  and  kept  motionless  in  the 
vertical    p<wlHW,   ihe    blood-pressure 

fell  {e.g.,  maximum  fell  from  1^1  mm.  to  l();i  mm,,  minimal  from  !)2,5  mm, 
to  S6  mm.,  pulae-preaaure  from  2t>.7  mm.  to  17  mm. 'J,  and  in  one  case  there 
was  "pallor,  yawning,  u  feelinji:  of  warmth,  falnlncss,  nauiva."  and 
threatened  syncope.    These  are  the  symptoms  of  arterial  ana-mia  common 

■  in  patients  with  etiteroptosi.i. 

The  low  posilton  of  the  diaphragm  exerts  another  effect  upon  the  heart. 
The  diaphragmatii'  platform  on  which  it  restn  drops  away  like  a  trap-door 
and  leaves  it  suspended  fmni  tlic  f;reat  ^x'ssels  and  vertebral  column  by 
the  aorta,  trachea,  mediastinum,  and  faaciie.  The  heart  thus  lies  in  the 
longitudinal  axis  of  the  body;  and.  in  systole,  the  apex  can  be  seen  to  rise 
and  to  pull  down  on  the  trachea  instead  of  movinf;  inward.  As  Osier  and 
Wenckebach  haw  shown,  atrai^heal  lug  uiay  often  be  felt  and  this 
may  lead  to  a  mistaken  diagnosis  of  aneurism.  Hon-ever, 
thi.'*  error  may  be  obviated  when  the  enieroptosis  if  taken  into  considera- 
tion, and  especially  when  the  tug  diminishes  upon  pre&ang  the  liver  upward 
and  inward. 

Moreover,  when  tlie  low  diaphragm  descends  in  inspiration  it  exerts 
further  traction  upon  the  mediastinum  and  thus  upon  the  aorta  as  well 
ea  upon  the  great  \-eins,  thus  brining  about  an  inspirator\-  diminution 


Fni,  32S.  -H^lt^iKfAtih  Ilia  Etut^ffit  mitli  rjr^jp. 
IHitl  limri  iluLitornKliiii.  (Aficf  )lriic*cli  unil 
t^f'liitronlrcim,  i  Ttrr  fsrdUo  ttkBiltjw  u  ■«pAmml 
fK'ix  iliBi  ol  till  JiKplinkcm  li]>  ■  tifllMlirfiiKd 


■  Tlw  fall  in  pulHe-iuvMure  deaotM  dimuiUIiciJ  KjnKoltc  output. 
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or  dropping  of  the  pulsf-lx-uts  (pulsus  pumOoxus),  exactly 
like  that  occurring  in  pericarditis,  which  the  appearance  of  th«  patient 
may  ^uitigeHt. 

Ph>«ica]  Signs.— The  upper  border  of  cardiac  duhiess  in  these  cases 
doe."*  not,  tisniiUy  oxt^nil  above  liii^  third  rib.  The  total  arc-a  aiid  llw  ai«a 
of  the  cardiac  shadow  are  usually  ditniniahed  and  the  area  of  Satnesa  com- 
pletely obliteraWd,  The  attachments  of  the  lieart  haw  re\*ert«d  to  the 
cmhT^'onic  type,  and  thai  urguii  is  i<uspcndcd  by  tlw  elongated  ]]oricurdiac 
Uf-ament.  The  a  pe  x  ia  usually  inside  the  manmiillan,'  line.  In  extreme 
c<u«'.-<  the  right  ventricle  is  snwn  to  Wat  in  the  cpigiwtrium;  but  this  often 
sigiiiiiea  only  a  dilatation  of  that  chamber.  The  sounds  are  usually  clear, 
but  either  .sound  may  be  reduplicated.  There  L*  usually  a  nafl  systolic 
murmur  of  accidental  typo  over  the  area  of  the  right  ventricle,  or  occa- 
sionally at  the  apex. 

The  abdomen  is  often  flat,  and  uttunlly  shows  marked  Unev 
albicantes.  The  disappearance  of  subcutaneous  fat  makes  the  walls  flabby 
and  the  viscera  are  easy  to  palpat<>.  The  liver  can  almost  always  be  felt 
wlirn  tlie  palicut  is  sitting  or  standing.  Tho  kidneys  are  usually  palpa- 
ble and  movable.  When  the  patient  stands,  the  viscera  fcravitale  to  tlie 
hypoga.-<trium,  when;  a  fulness  is  M«n,  giving  the  abdomen  the  prolilc  of 
fto  interrogation  point  turned  upside  down  U). 

Pathojcenesis.^Kntero ptosis  it*  far  more  common  in  wouhmi  than  in 
men.  owing  to  the  stretching  of  tho  abdominal  muscles  and  relaxation  of 
the  perinf^ftl  lloor  in  pre^tnan*  y  and  labor.  Hence  it  occurs  more  fiv(iu«-ntly 
in  women  who  haw  not  rLMuaiiicdin  bed  long  enough  during  the  puerperium. 
NeverthelesM,  it  is  also  common  in  single  women  and  in  men  whose  abdom- 
inal muscles  aro  atonic  from  tack  of  cxertuse,  or  in  persons  who  from  any 
cause  have  rapidly  lost  n'eight.  The  rapid  disappearance  of  tlie  intra- 
abdoiulnal  fat  uni-uni|xMiNnlo<i  by  cuntniition  of  the  abdominal  muscles 
talofs  away  the  support  from  the  liver  and  facilitates  the  oceurrcncB  of 
enteroptosis.  Indeed  this  latter  factor  is  often  more  important  than  the 
muscular  element,  and  it  is  not  uncommon  to  Bnd  most  typical  examples 
of  enieroptosis  in  thin  persons  whose  abdominal  walls  are  not  abnormally 
flacci<l. 

Tight  lacing,  as  w^U  as  causing  atony  of  the  abdominal  wolU,  cause* 
the  viscera  to  tug  at  their  lig»meulou.->  moorings  and  finally  to  stretch 
them,  and  thus  bring  on  an  entcropiosjs.  However,  while  the  corset  i» 
being  worn  it  pushes  tlie  liver  and  diaphragm  up,  the  {lelvic  organs  down. 
The  typical  corset  heart  is  the  high  heart  and  not  the  low  heart  (see 
page  327,  C).  it  is  only  .when  the  corset  is  taken  off  that  the  heart  and 
abdominal  organs  drop. 

Treatmeat. — The  treatment  follows  from  the  mechanical  conditioni?. 
It  is  all-tmporlant  to  pu.-*h  up  the  Hver.  Vr.  CK'-nard,  who  first  described 
enteroptosis,  showed  that  symptoms  were  relieved  by  merely  pn>s.sing  up- 
ward on  the  abdomen  with  the  hand  (just  as  In  U'onard  Hill's  rabbit  exjieri- 
ment),  and  hence  one  of  the  oldest  forms  of  treatment  is  the  tightJy  fitting 
abdominal  hinder.  A  specially  made  corset  arranged  so  ttu  to  bring  an 
upward  pressure  upK>n  all  the  structures  bcfow  the  co«tal  margin  gives 
excellent  results,  especially  when  supplemented  by  pads  over  tlte  kidneys. 
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Probaibly  the  best  form  ia  an  adjuHlable  air  Dushion  resting  upon  an  alumi- 
num plate  that  is  strapped  to  the  abdomen  (Wi^nrkebach).  For  a  time 
the  iilu^ntiun  of  phy!ficiani»  had  be(.*n  directed  to  the  individuid  organ, 
eapccially  the  kidneys,  and  these  orRanti  were  auttired  into  place.  But 
expcrii'niv  h»s  shown  that  this  only  rcmedifs  a  small  part  of  the  trouble 
and  does  not  remove  the  real  cause. 

The  only  method  of  real  phy^iologjrul  lliorapy  is  one  which  will  at 
once  give  support  to  the  viscera  within  the  ab<iomen  and  ala)  restore  the 
tonic  nintmclion  of  the  abdominal  wall.  This  ran  be  uceompIisluHl  by 
accumulation  of  fat  and  by  exercise.  The  former  procedure 
ifl  the  one  to  be  attempted  first.  If  the  patient  can  be  kept  at  absolute 
rent  in  bed  and  overfed  with  a  diet  containing  about 
SoOO  or  4000  calories  in  twenty-four  hours,  a  fEood  deal  of  fat  may 
be  accunuiluled  in  about  six  nveks.  The  principal  addllion  to  the  diet 
should  be  olive  oi  I  (I.'i  to  2.i  c.c.  three  times  a  day  ^about  .^00  calories 
per  day  or  about  60  Gni.  (li  oz.)  of  adip»!«  tissue).  This  can  he  taken 
between  meals,  pure  or  flavored  with  a  little  lemon,  sherry,  brandy,  etc., 
til  suit  t))c  palau*,  It  is  most  inipurtaiit  that  the  pntienl's  di^iestion  should 
not  be  disturbed  by  it.  Salads  with  dreBsjnR.  thick  soups,  and  cerealal 
(especially  with  rream)  should  be  giv»Mi  in  an  large  (piantitws  a.s  the  patient 
mil  take,  and  she  should  be  encouraged  to  drink  milk  instead  of  water. 
Butter  and  cheese  are  also  valuable  additions  to  the  diet  when  the  patient 
can  bo  made  to  take  them  in  Ubcnd  amounts.  Cakes.  SM^ects.  and  even 
puddiiiKs  fall  into  the  same  categor>-,  provided  digestion  is  perfect.  She 
should  rccei\t.-  milk  or  oo<-oa  between  meals  and  before  going  to  sleep  at 
night.  In  shoit.  e\'er>-  means  should  he  adopted  to  overfeed  the  patient. 
On  tlw  other  hand,  it  must  Ixr  n-niemljcred  thiit  if  her  digestion  Ixr  spoiled 
in  the  process,  it  will  be  impossible  to  secure  a  permanent  gain  in  wneight, 
BO  that  the  process  must  l)e  begun  gradually  and  the  patient's  appetite 
should  be  stimulated  to  keep  pace  with  the  diet. 

In  order  that  the  fat  should  l>e  depo.-uted  in  the  places  where  it  will 
give  tbo  most  support  (i.e.,  the  retroperitoneal  tissue  and  giistrohcpatic 
omentum),  tlie  patient  should  be  made  to  Ue  with  a  pillow  under  the  small 
of  the  back  for  as  many  hour^  as  jiossible. 

The  result  of  the  rest  and  overfeeding  treatment,  supplemented  by 
careful  bandaging,  is  most  gratifying.  With  the  return  of  intra-abilom- 
inal  fat  the  patients  usually  improve  in  health  and  spirits,  symptoms  sub- 
side, and  the  element  of  cardiac  weakness  may  entirely  disappear.  The 
patient's  confidence  in  herself  (or  himseU)  returns  and  (he  ueurastheuia 
sulMades. 

Cakb  or  RvTMiurruHw. 

Tht!  following  caiM>.  uiitter  Ike  iiTil«r'«  car«  in  the  Johiu  Uopkina  Boipiiul  UiipcoHuy, 
illuitralet  the  counw  of  xhc  condition  ami  thn  pxccllrot  rMulU  obtainolJR  by  tmitniont. 

Hn-AgnML„affrrl^l,lir>.l  Horn  Feb.  It>,  1009.  Complains  of  loss  of  •tr«ngtb, 
w«nlciics>.  Aud  palpitation,  especial  I >*  uii  t-scrlion.  Sbe  is  ncrvoui 
and   reaiiily   ex  huusteil.     Hub  fuwl  n»  ■ncllin^  of  the  feet. 

Family  hislorTi'  ncsaU^v,  Patinii  wns  aluiiys  healthy,  but  haa  had  dipfatlieriu  wid 
la  BiibJMt  to  sore  throat.  Chluruiiii  at  t6.  fioweb  consUimled.  UHUitruatioa  it^ilnr 
but  paiiifiil,  8hc  hoa  bud  two  ehtldrvn  but  no  miacarria^cK.  Drinks  CoRec  and  Ha  In 
mo<lcratiiui. 
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PrMeiil  IruuMc  dale*  (mm  birlli  of  lait  child  tour  y**n  iifp>.  Sbr  fftrU 
linx]  uJl  the  timr  and  is  sutijtx:!  tu  w^nkneia  atiil  palpilalion  ftftrr  t««TtJon.  She  )>l«>e|M 
wHl,  however.  Ilr-r  fwt  .ire  never  KWoIleii.  Two  y«ttni  mpj  Blie  ivm  tn-uU'il  by  uiiolhvr 
physician  for  ibo  same  iroubtp.  nhich  wwi  tliMi  diaiOKwcd  ncunwthpjiiu.  She  nv.  nwtrlrd 
and  made  la  lir  diiwn  l^vl:^y  ila.v.  Utiineit  u-eig;hl  Aud  improved  Kuaewhai,  but  him  loat 
B'e-ljtht  since  rhcii, 

I'hynicut  examination  ^inw"  a  fniriy  hoiiriKhc<:l  woninn,  IaII  nnH  Bpairrly 
built.  Her  even  and  chefrhs  arc  suiikt'ii.  Hint  expresMuii  is  uw  ut  dcprcwluii.  Her  eulur 
i«  paJo,  but  ibo  hwnuvflabin  in  SO  jnr  ecai.    Thyroid  is  not  tinliiniied,    Nii  >;kmluliir  onUnce- 

mrnl.  Thorax  ia  Inni;  and  flat  and 
held  til  the  (KiHiliuii  ufi'sjiinillun.  (.'utilul  iiifrle 
i»  very  ucut^.  There  arc  a  few  rfilai  si  the 
!pft  n\v\  (which  wcrK  not  prcwcnl  wi  Hlbae- 
quc<iit  exiimlnutioiis).  Tiit^  upp»r  bonier  uf 
cnnliuc  diiliieiu  iieftini  at  the  third  rib oim) 
cxlpnds  in  ihc  fifth  intnrsfiiicc  to  Ih*  left 
Tiiiiinrnillury  liii«  and  in  Ihi^  fourth  ',i<l  rm.  to 
the  rixht  i>f  tbc  midline.  Owintc  to  th«  forro 
of  the  palient'H  chc«l,  hou'ever,  the  fiflh  left 
intertipw  is  situuted  itt  a  lower  level  (referred 
t*»  the  npitie)  Ihon  in  normal.  The  cerrico- 
xiphoid  dihinnce  i»  I»ii|E.  Henrt  sounds  an 
cl<^ur  and  pulse  is  regular. 

Abdomen. —  The  live*  nxiend*  bdow 

tlie  coalal  inatvin,    There  La  ninrked  faotrop- 

ttwi.".  ihu  sluuuch  tjring  bclovr  the  umbUiciM. 

Both  Icidneyii  pnlpkhln.    (Inmtiilia  mtsative. 

nslremitio*.  —  S«imiioD    smI    re- 

Oe.ies  iLuniittl. 

I'ntient  wiw  civon  an  nbdoinin*! 
b  » II  •!  tt|:e  aiid  eiicuunuieil  lo  full  diet, 
Kipiwtally  rich  in  butter,  milk,  eggs,  nnd  Miad. 
I)eiiidm>  thia  one  Inblropoonfiil  of  olive  oil 
three  liiiiBs  a  day.  She  *••  made  to  rent 
and  lie  (lu<m  nvvcral  liaun  a  liay  with  k 
pillow  undrr  the  small  ol  tier 
back  10  (avor  <l«|)ijsi(!on  uf  (>erii«iial  fat. 
Within  an  hour  after  the  abdominal  binder  nai  fiml  put  on 
her  condiiiun  was  markedly  improved,  lu>r  cxpremon  wa*  bri|d>ler,  aiMl 
»hc  (cit  more  .iFlivc.  The  patitml,  however,  still  sluuii  with  stooping  Khoulcleni.  which 
caused  the  chesl  to  continue  Iti  the  ixwitiun  of  expirulion  and  nllowrd  the  hrsrl  to  hanfc 
low,  Ttiis  pfMiition  was  iiupmved  by  the  iinr  of  tthoiildcr  br.Hcen.  Tl>e  patient's  mnditlon 
mid  stt«nitlh  i^iendily  improved  and  her  var\liuc  synipioini  hn>l  entirely  disappeared  n/tcr  ibe 
abdominal  bamluKi' WDM  put  un,  Tlieg:Hininwei);htdiiriii(!  three  month*  wn*  only  3)  pounda. 


OCBtbccini  nt  Ihe  lIuM  r>l>  tllll;  lh«  ht«rl  Is 
■mail  viil  !■«■  varunlly.    I'he  LLvar  ■•  low  and 


CjuMb  or  EnTRRoi-rosis  StMt<LA-n»a  AxerBlsM  op  thb  Uu<:i:MDisi<t  Aomta. 

P.  R.,  a  wool  lorter,  aged  42,  enmo  to  the  Johiw  Tlopkinit  Ilo»pttal  WtfWUtry  oa 
Mamb  3.  1909.  complnininx  of  a  draninff  pain  in  both  sides  and  in  the  ept- 
K  a  *  t  r  i  ti  ni.  Tlie  family  hiator;-  and  |jenwiiul  history  were  negative.  The  imtient  d<niie« 
Itiun,  but  hu  had  to  lift  heavy  mck*  in  his  work.  Iliia  pain  henan  about  hIx  u'eeks  before 
admiinion  while  he  waa  at  work  and  wut  iiccuiiipiuiied  by  palpitalioo,  and  it  ha* 
conlinunl  iiince  then. 

The  patient  waa  ft  wdl-nniirinhitd  mun  of  itood  color.  The  left  pupil  waa 
larger  than  ihu  rif-ht,  but  both  rvacled  lo  light  and  uccommodatio«i.  Tbclhomx 
wad  long  and  there  was  a  iilighl  funnel  breast.  The  lunKi-  HTn>  elenr  on  percuwion  and 
auscultation.  The  area  of  eardinc  dulnem  was  alightl.v  Miialler  than  noniul:  duliMna 
hcgan  alKiw  at  the  lower  bonier  of  tin-  third  rib,  extended  7.5  cm.  to  Ibtt  left  m  Ihrr  fiftli 
left  interapocr  anil  2..^  cm.  to  the  right  uf  the  midline.  TIlc  lieatt  moved  6  cm.  on 
change  of  potation.    The  apoE  ig  2  cm-  below  the  xiphistsmal  lino.    The  left   radial 
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pulae  waa  slightly  Bmaller  than  the  right.  There  was  well  marked  pul- 
sation in  the  epigastrium,  aod  the  liver  waa  well  seen  and  readily  felt 
below  the  costal  margin.  There  was  a  well-marked  tracheal  tug 
which  diminished  when  the  liver  was  pushed  upwards  with 
the    hand. 

The  Ruoroscopie  examination  by  Dr.  Baetjer  showed  that  the  aorta  was  clear.  An 
abdominal  binder  was  applied.  The  abdominal  pains  and  palpitation  ceased  and  the 
tracheal  tug  diminished  markedly.  The  patient  was  able  to  continue  work  without  dis- 
comfart.    His  pains  have  been  abeent  for  over  a  year. 

LOW    HEART    WITHOUT    ENTEROPT08IS    (BATBYCABDIa). 

There  is  another  type  of  long,  flat-cheated  individuals  in  whom,  al- 
though there  is  no  enteroptosis,  the  diaphragm  is  low.  The  dome  of  the 
diaphragm  is  not  Sat,  but  is  well  arched.  The  insertion  of  the  diaphragm 
may  be  somewhat  lower,  and  the  length  of  the  thoracic  cage,  which  is  held 
in  the  position  of  expiration,  is  considerably  greater  than  nonnal  (Fig. 
327,  A).  As  a  result  of  thia  lengthening  of  the  thorax,  the  distance  from 
the  structures  upon  which  the  heart  hangs  (aorta,  trachea,  mediastinum) 
to  the  diaphragm,  which  supports  it,  is  lengthened,  and  just  as  in  enterop- 
tosis the  heart  hangs  free  above  the  diaphragm.  It  is  therefore  termed 
the  "hanging  heart"  or  "dropping  heart."  It  pulls  upon  the  trachea  in 
systole  and  causes  a  tracheal  tug.  It  pulls  upon  the  aorta  in  inspiration 
and  causes  a  pulsus  paradoxus.  The  interference  with  cardiac  filling  and 
with  the  abdominal  circulation  gives  rise  to  about  the  same  symptoms 
of  cardiac  weakness  as  are  encountered  in  enteroptosis,  though  often  to 
a  less  marked  degree. 

The  diagnosis  is  usually  best  made  with  the  fluoroscope;  for  the  pres- 
ence of  a  mild  brachial  impulse  and  pulsus  paradoxus  may  cause  the  con- 
dition to  be  mistaken  for  either  aneurism  or  mediastinitis.  There  may 
even  be  a  slight  tugging  on  the  low  diaphragm  (Broadbent's  sign)  at  the 
depths  of  respiration.  It  is  extremely  difhcult  to  exclude  mediastino- 
pericarditts  in  many  cases  in  which  the  palpitation,  pallor,  fatigue,  short- 
ness of  breath,  paradoxical  pulae,  etc.,  are  intense.  In  some  cases  with 
reduplicated  first  sound  mitral  stenosis  may  be  thought  of.  Absence  of 
hypertrophy  of  the  left  \%ntricle  (cardiac  dulness  inside  mammiUary  line) 
should  exclude  organic  mitral  insufficiency  even  in  the  presence  of  a  sys- 
tolic murmur.    The  diagnosis  is  made  chiefly  on  fluoroscopic  examination. 

Treatment. — As  the  condition  is  due  to  the  low  diaphragm,  just  as  in 
actual  enteroptosis,  the  chief  indication  is  to  raise  the  diaphragm.  In 
bringing  this  about  with  normal  abdominal  walls  a  bandage  is  of  some  avail, 
but  fattening  is  not  successful. 

On  the  other  hand,  the  obliquity  of  the  ribs  is  also  at  fault,  and  this 
can  be  corrected  by  training  the  patient  to  take  deep  inspirations  and  to 
stand  with  his  shoulders  and  hips  thrown  back. 

HIGH    DIAPHRAGM. 

The  exact  opposite  condition,  that  in  which  the  diaphragm  is  so  high 
that  the  heart  is  placed  in  a  position  in  which  it  works  at  a  disadvantage 
(probably  by  interference  with  venous  inflow),  ia  found  in  fat  persona,  in 
many  dyspeptica  with  flatulence,  in  emphysema,  and  in  women  as  a  result 
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of  tight  lacing.  In  the  first  three  conditions  there  is  (timiniehei)  respiratory 
movement,  eapecially  the  costal  moverupnts,  wnce  the  ribs  in  mot't  c»:^s 
nn-  ht-ltl  in  ttic  position  of  vxpinition  und  lliv  put^miblc  v\cur»iuii  thusdimin- 
iMiied;  while  in  pereonH  who  lace  tightly  abdominal  ncspiralion  is  impodt-d 
and  the  respirutiOM  i.s  mainly  coHlnl.  In  ihcj«  caseti  the  Jiftart  is  raised  by 
the  diaphragm,  eapeeially  in  inspiration,  and  thus  comes  to  lie  more  trans- 
versely to  the  axis  of  the  body.  In  such  person.i  the  xiphistcnisi  arlicula- 
tiiin  lies  abovi>  the  level  of  tlic  eighth  thoracic  spine,  the  diaphragm  .shadow, 
according  to  Wenckebach,  obscuring  the  ninth  and  tenth  rilw.  The  apex 
lies  in  the  fourth  interspace  outside  the  niammillnr}'  line,  often  leading 
to  the  suspicion  of  valvular  lesion  or  myocarditin. 

This  pUKhin;;  up  of  ihe  heart  tends  lo  iiii[K'de  the  h<'ar1's  action  and 
to  produce  fall  of  arterial  pressure,  as  was  first  shown  bv  v.  Krey  and  Krehl 
in  IHIW. 

The  clinical  result  of  thcso  conditions  is  to  produce  a  sj-ndrome  not 
unlike  that  of  the  exactly  oppoate  iionditions,  "cardioptoeds"  anr|  "drop- 
ping heart," — t,c.,  a  diminisht-d  cwrdiur  fiUitig. — and  is  undoubtedly  in  a 
large  measure  responsible  for  many  of  the  symptoms  of  the  "heart  of 
obesity"  and  of  indi^Rtion. 

Treatment  must  be  directed  tu  the  cause.— regulation  of  dtet  for  the 
fat  and  dyspeptic,  loosening  of  the  cornet  for  the  n-omnn  who  lace«.  How* 
ever,  the  lnll«r  should  Ix'  done  gradually  enough  tu  give  the  abduminal 
walls  time  to  adjust  themselves,  lest  a  true  splaacbnopto^ts  replace  it. 


BEFLEX   CARDI.\C   DISTURBANCES. 


GASTRO-1 NTESTI  S.^L. 

Patients  with  chronic  gastro-intcstinal  disturbances  often  come  to 
consult  the  physician  for  the  cardiac  8)'mptoni8  which  thcw  bring  about, 
^namely,  palpitation,  pain  in  the  region  of  the  heart,  tachycardia,  and 
often  irregularity  of  the  puUe, — symptoms  which  are  all  more  dwpty 
iiiiprciwcd  on  the  patient'.-*  mind  than  are  the  heart-burn  and  belching  from 
the  underlying  indigestion. 

An  has  been  seen  in  connection  with  angina  jicctori^.  gaxtric  disturb- 
ances may  causi  cJirdiac  syinptonis.  The  motor  disturbances  (arrhythmia, 
tachycardia,  etc.)  are  in  a  large  part  due  to  the  spread  of  stimuli  from 
the  gastric  brniiclics  of  Ihe  vngu.-"  lo  tiie  ciinliiie,  while  tlie  sensory  syrap- 
loms  are  due  in  part  to  false  reference  of  impmasions,  in  part  to  a 
similar  Hpivntling  of  stimuli,  and  in  part  to  an  SHMciatcd  hypera-stberia  of 
ihe.-te  branches  of  the  vagus. 

The  chief  irritants  arc  butyric  and  lactic  acids  (acid  fenneatjition), 
excess  of  hydrochloric  acid,  and  the  gases  of  fermentalion. — CO,  (40  per 
cent,  in  the  absenoe  of  HC1),  II,.  N,.  0„  H,S,  and  often  (;H,  (inflammable) 
in  butyric  acid  fermentation  ( Hoppe-Seyler) . 

AJr  Swallowing- — One  of  the  most  important  factors  in  pseudocardiae 
dyspepsia  is  a  i  r  s  w  a  1 1  o  w  i  n  g .  .As  Wyllie  hn.H  !<liown,  it  is  e.\trcmely 
common  for  persons  suffering  from  slight  gastric  discomfort  to  find  them- 
selves relieved  by  belching.    As  a  result  they  seek  further  relief  by  forcJDg 
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themsplves  to  l)filch.  The  forced  belching  ^ves  only  momentary  relief, 
but  Aggravates  the  <li«('umfor1,  giving  ri.-<e  lo  n  fiituiliiir  ^nitiitiuii  of  ao 
object  lying  just  behind  the  larjn^^-  They  belch  again  to  remow  it,  and 
the  belching  is  thus  continued  indefinitely,  always  accompanied  by  a  cer- 
tain discomfort  and  often  by  a  loud  ooiiic. 

MechRnlxm  of  Actophax'*' — Wyllit  and  nthnra  have  thown  t)utt  thti  mee1i«t>isin 
of  1 II  vo  I  u  ri  t  a  rj  ii  ii  il  v o I  ii  (i  I  a r  y  bclr  h  i  njc  !«  >|Uiii>  •litT«r«nl  In  llio  furiuer 
CUM!  all  pxe<i«  of  ilii?  ga.-«i  of  feriiientnlioti  i»  reKUrRiulcd  from  Ihe  iilomuch.  nnd  Ihia 
cnn  (KTiir  only  whfin  therr  in  an  rxenu  of  fciui.  In  ibp  Inltirr  luutn  the  |inlirnT.  firat  Hwal- 1 
loHv  or  gulps  lliu  uir  by  plarf'in]:  vho  tmiKDOH^uinxl  llir  rotifof  tli»  tnntith  (In  iheiHwiliuiiuf 
pronouncing  the  conmnitnt  '■  T"  oud  tliiMi  t-xerliiig  u  liwp  iiupinitiou.  Th«ip  niovemunW 
force  the  air  into  thr  mapbngUB.  It  rfniain*  ihcrp  an  iiutant,  and  mny  then  he  riilier 
BU'Hlluwct  or  expclM  t),v  a  farced  exinnttion  nnih  ihe  k'oiiU  clotted,  cautdn^c  i\»  loud 
nuiw  of  brlcbidg  a*  il  forrei  ttpurt  liiv  vocal  cords  and  pushes  up  ihc  epiglolii*.  Most 
oftrn  }i»Ti  of  ihc  air  in  iwallowcd  and  [lurt  rcctiricitntiKl.  and  u  fon-  buhlilcs  of  nir  remain 
in  the  uwipliugus  tntMt  of  Ihe  time,  Ki^nne  n«e  ni>l  only  lo  (he  feeling  of  diBOuniForl  but 
often  In  rr^cx  canlttic  dialurbuiiceH.  Wyllic  culls  atleoliuii  lu  thu  foci  tlinC  nir  gulping 
occura  not  only  in  man  hut  aUo  in  honm  an<l  calllr.  wherr  ihc  conililion  in  knoHii  !M 
"  wind  eolic  "  unil  "  huvHD,"  wtiieh  ofl«iL  becoQiev  so  severe  thut  it  riiay  chum-  the  d«atli 
of  the  animal-  Tile  KymptORUi  (ire  "ilifBciilt  breathing,  bloodshot  eye*.  mhI  miieouii 
membrane,  loud  t  ii  m u 1 1  uoua  h ear  ( -h  o  a  I  .  in-mhiinjc of  fronr  lecH,  etc."  Tlii« 
can  be  brought  about  in  dogatiy  inflating  either  sloiuHeh  or  inteslines  with  uir  under 
pre«ure.  pamtm*  and  hcart-fiiilure  miilting.  Wyllie  Iwlievi*  that  the  condition  i*  *ti1l 
more  comnion  in  infants  and  in  eliildmn.  and  thinka  that  it  in  nt«|xiiM)blo  not  only  for 
wind  colic  bu[  (orcifrtuin  cmse^  of  ileulh  with  abdominal  ilislentiun. 

t'nlpiialion  when  twiirtiia  are  <|tuet  may  be  more  itriking  thnn  actual  nhnrtneM  of 
breath  on  modernie  cxen.ion  (iml<!M>  anirniia  in  aliHi  prcaenl).  But  thin  is  not  an  invariable 
rulp,  for  on  account  of  the  liigli  diaplirugiii  of  (lutuletice,  tlie  inUriwily  of  the  cardiac  din- 
comfort,  or,  on  the  other  hand,  thr  habittiol  nTsiinciw  of  llic  iintimt'H  mtuclM,  there  n>ay 
be  actual  cardiac  weakneM  ma  well. 

The  tivatment  of  air  gulping  is  of  ihc  grt-iUi^st  importmnce,  Wyllie 
ststee  that  this  troubliMtome  habit  can  be  promptly  overcome  by  keeping 
the  mouth  open,  for  jx^i-sons  who  Mwaliow  air  in  their  wlecp,  u  gag  or  cork 
has  to  be  lied  in  the  mouth.  This  method  is  in  general  u»>  among  veterinary 
nur^ons  and  is  uniformly  succeaaful.  Il  ia  evident,  therefore,  ihal  llie 
(lisgnoHiK  of  air  MwallouJiig  mui<t  be  eaivfuliy  made.  In  many  cases  this 
may  be  done  by  getting  the  patient  to  show  you  how  she  uatialty  belches, 
the  voluntary  proccdiin'  imlicating  the  natui^  of  llif  process.  In  doubtful 
cawes  it  may  be  necessan,'  to  analyze  the  gas  by  Uoppe-Seyler'a  method; 
but,  BS  Wyllie  remarks,  the  diagnoiuR  i»  Ijest  made  ex  juvanlibus,  by  cesM- 
tion  of  the  condition  when  the  mouth  'ix  kept  open.  The  possibility  of 
unconscious  quiet  air  swallon'ing  in  other  easea  of  flatulence  must  nlso  be 
borne  in  Tuind. 

Conslipjition. — An  accumulation  of  fecal  matter  is  also  a  very  eommon 
o«ui<«  of  cardiac  aymptomn.  Kxtra:(ystoIes  arv  usually  more  common 
when  the  patients  arc  ronstipated.  Kuthan  has  also  seen  patients  in 
whom  attacks  of  angina  pectoris  occuftimI  regularly  during  jtenndii 
of  constipation  nntl  dii«ap|)c»rc<i  when  the  bowels  were  kept  open.  These 
symptoms  are  produced  partly  by  the  lifting  of  ihe  iliaphragm  and  (ler- 
haps  al.-«o  in  part  by  the  clieniical  aetion  uf  jndol,  skatol  (Kussrll, 
Herter),  and  other  fermentation  products.  These  substances  may  act 
directly  tipon  the  intestinal  nerve  endings  or  upon  the  lieurt  muscle  and 
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cardiac  nen-es  after  absorption  into  the  ^neral  drculation  (sw  ussumcU 
by  McCaskcy).  It  must  lie  udmittcd  that  the  action  of  such  products 
in  not   very  well-linowii. 

Apart  from  the  jjcciicml  methods,  trcalmciit  of  the  cardiae  t^'mptotos 
is  best  arcomplished  by  ti-eating  the  gaBtric  condition  with  appropriate 
diet,  hivagc.  jjiilvaiiiKiilion  (S  u>  12  miUiuiiiiK-res),  and  faradisation  of  the 
fllomarh,  etc.  The  bnwclfl  j-hould  be  kept  open.  The  various  forms  of 
fcrmenU'd  milk  cdiitiunin^  la<iir  ttclt]  (.buUeniulk,  kcphyr.  etc.)  a*  ft'ell 
a&  the  preparations  of  lactic  acid  bacilli  are  often  of  benefit  in  the  treat- 
ment of  intestinal  fermentation. 

Treatment  of  the  conalipatton  which  is  often  present  should  conniat 
of  free  purj^'iti""  with  Kpsom  sahs.  followed  by  u  oourw  in  niscnra,  hydro- 
therapy, abdominal  cxcrcine,  and  «  diet  rich  in  fat.  coarse  foods,  and  in 
liquids.  The  most  important  feature  is  forcing  the  patient  to  defecate  at 
ivgular  hours  and  at  no  other  times. 

REFLEXIS  FROM  TlIE  SEXfAL  ORGANS. 

Prnrtically  nil  the  di.siurbances  o(  the  sexual  organs  are  acrompnnicd 
by  the  pseudocardiaf  pyndrc)me.  It  yccurs  in  both  male  and  female  after 
sexual  cxcesaea  and  organic  diseases. 


M.«LE   SEXUAL   ORn.VN't!. 

In  men  (^onorrho'a,  prostatitis,  and  especially  maoturhation  are  among 
the  first  conditions  to  be  lhoiij;ht  of  when  a  patient  presents  himsi-lf  with 
these  symptoms.  Curscliniann  :md  liachus  have  especially  culled  attention 
to  the  latter  condition  ami  have  found  that  masturbation  may  ewn  lead 
to  canliac  hyjiertrophy.  Bachus  has  made  the  very  signilioKnt  observa- 
tion that  in  many  of  his  m  a  a  t  n  r  b  a  t  o  r  s  the  thyroid  glands  H-ere 
wmiewhat  e[dar(£e<l.  so  that  he  believe<i  that  the  abnormal  sexual 
activity  might  have  led  to  a  secondary  over-activity 
of  the  thyroid.  (Perhaps  this  may  occur  throu^ch  the  action  of  a 
hormone  in  the  teelicles,  seminal  x'csiclcs.  or  pros1at«.)  At  all  events, 
since  this  orjian  may  be  aflected  reflexly,  the  secondarj'  activity  of  the 
thyroid  is  to  Ik-  thought  of  in  all  cs.-^s  of  pseudocardlac  diacue  of  sexual 
or  of  purely  nervous  oripn.  It  is  also  possible  that  the  prostate  gland 
may  have  an  internal  secretion  of  si»iilar  character. 

The  diagnoas  must  be  made  from  (he  history,  as  well  as  from  a  careful 
physical  examination  in  which  the  mouth  of  the  urethra  is  especially  exam- 
ined, and  careful  palpation  of  the  prostnte  and  pixMlatic  ?*'cn-tion. 

Treatment  is  directed  mainly  to  the  primary  condition,  but  the  bro- 
mides should  be  ui«d  somewhat  more  freely  in  sexual  disturbances  Ibao 
in  the  other  conditions. 

Fr.MALR. 

In  women  tlie  pseudocnrdiac  disturbances  are  not  only  more  common 
but  more  avvi-ra  than  is  usual  in  men.  Palpitation,  with  tachycardia  and 
weakness,  is  verj'  common  at  tt»e  age  of  puberty  and  is  practically  universal 
in  ehloro.'<is  which  is  then  so  common. 
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In  young  and  healthy  married  women  Kisch  has  found  that  attacks 
of  palpitation  with  rapid  pulse  and  dyspncea  may  occur — 

1.  As  the  result  of  sexual  exceseen  in  women  whose  aexitaJ  desii^  is  very  keen. 

2.  After  attempted  coitus  when  vaginismus  is  present  (cured  by  operation  upon  the 

vagina). 

3.  In  women  who  have  prBCttsed  coitus  intemiptus  for  a  long  time  without  attaining 

sexual  satisfaction. 

Kisch  believes  that  in  general  coitus  stimulates  the  cardiac  nervea 
in  proportion  to  the  intensity  of  the  orgasm.  Masturbation,  on  the  other 
hand,  has  a  much  less  intense  effect  on  women  than  on  men  (Kelly),  and 
is  rarely  responsible  for  cardiac  disturbances. 

Veit  calls  attention  to  the  fact  that  asthmatic  attacks  from 
cardiac  insufficiency  constitute  an  early  symptom  of 
myoma.  He  believes  that  these  arise  in  the  early  stages  of  brown 
atrophy  and  cardiac  obesity,  as  these  lesions  have  been  found  by  Lehmann 
and  Strassman  and  also  by  Fleck  in  40  per  cent,  of  alt  cases  of  myoma.' 
Kelly  and  Cullen,  however,  deny  that  myomata  in 
themselves  are  associated  with  any  cardiac  disturb- 
ances except  those  due  to  the  anaemia  which  is  pres- 
ent. In  a  very  careful  study  of  1428  cases  of  myoma  they  found  that 
"In  the  majority  of  cases  (with  cardiac  manifestations,  92)  an  apical  sys- 
tolic murmur  was  detected.  This  murmur  was  usually  very  soft  in  character. 
In  some  it  was  limited  to  the  apex,  but  in  others  it  could  be  traced  to  the 
axilla  and  in  some  patients  to  the  base  of  the  heart."  In  nearly  all  the 
cases  (92)  in  which  cardiac  lesions  were  present,  the  patient  gave  a  history 
of  menorrhagia,  often  associated  with  intermenstrual  bleeding.  These 
patients,  as  a  rule,  stood  the  anaesthetic  well  and  in 
a  comparatively  short  time  they  had  gained  much  in  strength  and  their 
cardiac  murmurs  had  disappeared.  Some  authorities  claim  that  the  myoma 
in  itself  brings  about  cardiac  changes.  If  such  were  the  case,  then  the 
larger  the  myoma  the  more  pronounced  should  be  the  cardiac  murmurs. 
This  has  not  been  our  experience.  The  largest  tremors  have  not  been 
associated  with  any  cardiac  symptoms,  but  the  heart  complications  have 
almost  invariably  been  ^sociated  with  copious  bleeding  from  the  uterus 
(i.e.,  submucous  myomata). 

"  Most  of  the  murmurs  noted  in  our  cases  were  at  the  time  considered 
to  be  functional."  (Cullen.)  That  there  is  little  danger  from  functional 
impairment  of  the  heart  is  shown  by  the  fact  that  Kelly  and  Cullen's  mor- 
tality in  their  last  240  cases  of  myoma  was  less  than  1  per  cent. 

Lenhartz  has  found  that  cardiac  symptoms  are  almost  always  more 
frequent  during  the  week  preceding  the  menstrual  flow.  They 
are  also  more  frequent  as  the  climacteric  is  approached,  an  angioneurosis 
(flushing)  with  palpitation  and  more  or  less  tachycardia  being  universal. 
Strassman  and  Lehmann  have  called  attention  to  the  similarity  between 
these  phenomena  in  ovarian  secretion  and  those  of  the  thyroid  gland, 
and,  as  has  been  stated,  the  thyroid  varies  in  size  with  the  changes  in  ova- 
rian activity.     Leo  Loeb,  Starling,  and  others  have  shown  that  this  is  due 


*  In  34.6  per  cent,  of  Fleck's  cases  there  was  no  ansmia. 
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to  the  action  of  a  Iiormooe  arbin);  in  the  ovaries  and  eapeciaJIy  in  the  corpus 
luU'um,  which  hcw  upon  line  uUrru!*,  mamnmry  gh»iil»,  and  ihyrcwd.  No 
(louht  it  also  has  »omc  action  upon  the  heart,  but  this  is  still  obHcun>.  and 
it  t»  ilitncult  to  iletermiiic  how  much  of  the  elTect  id  tlue  to  the  ovurian 
eocrttion  it!«clf  nnd  how  much  to  the  secomlarj-  hyperthyroidism. 

Prognosis  and  Therapy.— The  prognostic  iniportance  of  cardiac  dia- 
turbunccK  ari^in^  in  the  .-^xunl  organic  varios  with  the  primary  IcHion  and 
il^t  chronicity.  In  ilio  presenoe  of  gonorrhtea  or  pelvic  abscesses  the  prob- 
ability of  a  niutiuiiatie  inyo-  or  cndorardttin  mu.'<t  not  l»e  forgolw-n,  in 
the  preiwiice  of  anemia  the  development  of  fatty  degeneration  and  even 
of  insitilouH  mitral  Bt<!no,sia  muat  be  home  in  mind,  while  in  the  presence 
of  myoma  myocunlial  cimiigcs  which  vary  from  primary  hyiJortrophy  to 
a  bi'own  atrophy  and  cardioscleroHis  (due  chielly  to  the  anatmia)  must  be 
thought  of.  In  luiusturbnling  men  th«n'  in  a  true  cardiac  hy|)ertrophy  with 
the  usual  accompanying  changew.  These  factors  must,  therefore,  be  ex- 
cluded bcfurv  the  diagno.-^.'*  of  a  true  ii«uro»ia  i.4  made  and  an  untiualificd 
favorable  prognosis  can  be  given. 

In  the  Kiniple  cardioneuro.-u.i  or  paeudocardiac  aexunl  diaturiiance 
the  cardiac  outlook  is  favorable  if  the  primary  condition  can  be  removed. 
If  not  the  prolonged  reflex  stimulation  of  the  cardiac  nerves  leads  first  to 
a  "work  hypertrophy"  and  then  probably  to  cardiac  overatrmin  and  pre- 
mature cardioBclerotic  or  atrophic  changes. 

The  tivHtnicnt  'at  therefore  in  tlie  field  of  U>e  gj'mecologiMt  or  genito- 
urinary specialist  and  not  in  that  of  the  tntemiHt.  Even  masturbation 
and  sexual  ex<M.-Hi!es  may  have  a  ba4»  in  organic  irritation  and  .-thould  nut 
be  regarded  as  entirely  psychogenic  without  examination.  These  may 
bo  much  helped  by  [wyc  ho  therapy,  cold  baths  in  the  morning  and  cold 
packs  at  night,  and  exercise  during  the  day.  The  psychic  effect  of  the 
treatment  will  Ije  gn'atly  enhanced  if  the  impression  is  clinched  at  once 
by  the  administration  of  jKilaxxium  or  Kodium  bromide  (1  Gm.-'gr.  xv, 
t.i.d.  nnd  i>efore  going  to  bed]  disguised  in  elixir  of  calisaya  or  in  com- 
pound tincture  of  gentian  or  of  ciiniamom;  for  the  patient's  confidence 
in  the  outcome  is  gained  by  finding  tlie  abnormal  desire  to  decrease  at 
once  with  the  onset  of  treatment. 


ADENOItW  ASD  RFSHRATORY  OaSTRUtTION. 

Adenoids. — The  presence  of  adenoid  growths  in  the  nasopharynx  is  also 
of  importance,  not  only  bccau^w  they  interfere  with  the  respiratory  intake  of 
air  and  thus  bring  about  dyspnwa  on  exertion,  which  may  simulate  a  true 
cardiac  nvuknc^N,  but  iilw  Ix'cau.-'e  attaclct  of  mild  a.<)phyxia  may  occur 
during  sleep  and  cause  the  patient  to  awaken  sudilenly  with  a  tievere  paJpi- 
tation  and  other  curdioneurotic  .symptoms,  ilesiiles  this,  during  waking 
houra  the  lesions  may  continue  to  produce  irOcx  irritation  of  llie  cardiac 
□ervex  an<l  give  rixe  to  cardioneurotic  B}'mptoms  in  the  same  way  as  do 
disturbances  in  other  organs. 

Arrliythmia  of  Nasal  Origin.— -.^  physiological  basis  for  these  clinical 
finding!*  had  been  furniishcd  by  Francois- F ran ck  (1SS9),  who  found  that 
an  arrhythmia  of  vagal  origin  could  be  produced  by  stimulating  the  naaal 
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mucosa.  His  studies  have  recently  been  confirmed  by  Koblanck  and 
Roeder,  who  found  that  in  8  cases  with  arrhythmia  and  nasal  disease 
there  were  alterations  In  the  mucous  membrane  of  the  nasal  septum  in 
a  spot  opposite  the  middle  turbinate  bone.  There  were  often  nose-bleeds 
as  well.  Touching  this  spot  with  a  blunt  probe  in  man  and  animals 
produced  a  similar  arrhythmia.  No  other  area  of  nasal  mucosa 
gave  this  reflex.  The  arrhythmia  was  characterized  by  series  of  beats  with 
increasing  rapidity  interrupted  by  long  pauses,  sometimes  simulating 
extrasystolic  bigemini  (Curves  1  (man)  and  3  (rabbit),  K.  and  R.),  but  it 
could  not  be  produced  after  either  vagus  was  cut.  Stimulation  of  other 
mucous  membranes  in  this  manner  did  not  give  rise  to  such  arrhythmia. 
The  authors  showed  that  these  stimuli  are  carried  by  the  septal  branch  of 
the  trigeminus  which  lies  in  this  vicinity,  for  they  could  not  be  produced 
after  cutting  the  trigemini,  and  beUeve  that  they  are  carried  directly  from 
the  trigeminus  nucleus  to  that  of  the  vagus  through  the  fasciculus  longi- 
tudinalis  medialis.  With  cure  of  the  nasal  condition  the  arrhythmia  and 
allied  disturbances  disappeared. 

Cardiac  Asthma  from  Disease  of  Nasal  Septum. — Fran^ois-Franck  also 
showed  by  careful  graphic  methods  that  stimulation  of  the  nasal  reflex  can 
give  rise  to  cough,  laryngeal  spasm,  asthma,  and  even  a  reflex  bronchitis, 
reflexes  which  in  themselves  may  add  to  the  impression  of  a  primary 
cardiac  disturbance.  He  found  that  these  reflex  conditions  were  more 
pronounced  in  animals  with  aortic  insufficiency  than  in  normal  animals. 
The  condition  in  man  is  similar,  and  in  the  presence  of  an  organic  cardiac 
le^on  these  contributing  factors  may  play  a  rdle  which  determines  the 
security  of  the  cardiorespiratory  symptoms,  so  that  the  cause  of  the 
paroxysmal  dyspnoea  may  in  some  cases  have  to  be  looked  for  in  the  nose. 


TOXIC   CABDIONEtJROSES. 

"  TOBACCO  HEART." 

Persons  who  suffer  from  excessive  use  of  tobacco  may  be  divided  into 
three  classes: 

1.  Non-fliDokere  Buffering  from  a  eingle  indulgence  (acute  tabagiam  or  nicotinism). 

2.  Young  habitual  smokers,  especially  thoee  who  inhale  cigarette  smoke  (subacute 

nicotiiuBm). 

3.  Old  habitual  smokers,  especially  of  cigara  and  pipes,  who  suffer  from  the  patho- 

lofdcsJ  changes  produced  in  the  arteries  (especially  the  coronary  arteries)  and 
myocardium,  and  partly  from  the  added  effects  of  the  nicotine. 

PHTSIOLOGICAL   EFFECTS. 

The  physiological  effect  of  smoking  has  recently  been  studied  by  Lee, 
as  well  as  by   Bruce,   Miller,   and  Hooker. 

Lee  found  that  ordinary  tobacco  smoke  obtained  from  1000  Gm.  tobacco  contained 
nicotine  1.165  Gm.,  pyridine  bases  (chiefly  pyridine  and  coltidine)  0.148  Gm.,  HCN  0.08 
Gm.,  NH,  0.36  Gm.,  CO  410  c.c.  The  chief  toxic  product  is  therefore  nicotine.  The 
composition  varied  considerably  with  both  the  quality  of  the  tobacco  and  the  mode  of 
smoking.  The  greater  part  of  the  nicotine  at  the  seat  of  combustion  is  destroyed,  and  that 
39 
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which  N>nchrs  thr.  mmith  U  voUtiltMd  by  the  hot  raim  irliile  patwinx  ov*a  the  unbunied 
i>n>a,  Anor(tin]i;ly  a  thick  cigar  has  the  worel  effect,  »jnc«  it  ael«  a«  a  chiniiicn,-  Imding 
ihc  goaw  In  ibc  mouth,  wlul«  iii  a  ihiii  cijrJt,  "sloijic."  of  ci;;un-tlc  they»eupe  into  Ihe 
Kiirmuniiitix  !ur.  (In  ciKArctIv  RinoiunR  inluiliiiji  the  mtiokr  more  than  compenaales  for 
tbis  <lifTi.Teiice  ill  combustion.)  Id  lon^-«l«iained  pipn  muoli  of  ihe  nicoiine  coikSmi 
lieforc  rvnchiiig  tlie  niouth. 


Lee  found  that  in  d  o  ii  -  s  rn  u  kv  r  »  the  fintt  efTttcl  of  smoking  a 
ot|l[ar  w&s  to  produce  a  rise  of  10-20  mm.  IIk  id  the  maximal  blood-preiwun;, 
which  was  oflffii  ai<i«ucint«^il  with  piilpitiUion,  Within  five  iiiiiiut«s  after 
this  the  maximal  blood-prpasure  foil  5U  mm.  llg,  and  this  fall  was  accom-^ 
panied  by  pallor,  swcHtitig,  woaknesa,  and  colicky  poiox  in  the  nbdomcD, . 
wtU  as  by  the  appearance  of  muKca-  volitante*,  irregularity  and  weaJcnea 
of  the  piil!<e, — or.  in  other  words,  the  ayniptom  complex  of  arterial  aniemii 

In   more   habituiil   !<niok<.TS,   those  of  the  second  group,   a  ittn| 
cigar  proiluced  only  the  ri(*e  of  blood-pressure  and  palpitation.    The  subacut 
symptoms,  therefore,  come  on  only  »k  the  result  of  pxcviwive  indulgence. 

In  old  habitual  Hmokers  these  observers  found  either  no 
effect  whatever  or  only  a  alight  rise  of  pressure  resulting  from  a  strong 
cigar,  without  any  of  the  disagreeable  ifymptoms. 

Lee's  observatJons  have  been  repeated  by  Bruce,  Miller,  and  Hooker,| 
who  found  that  smoking  increases  the  maximal,  minimal,  am 
pulse-pressures  in  man.  though  later  these  return  to  normal.  The'' 
(■urdiae  output,  therefore,  seems  tu  tje  increaiied  at  first,  as  Le«  had  found 
in  cats.  Brute,  Miller,  and  [looker  also  found  that  the  volume  of 
the  hand  always  decreased  during  smoking  (vasoconstriction), 
whereas  Lee  found  that  the  volume  of  the  cat's  intestine  also  decreased. 
It  is  probable. that  a  little  later  there  occurs,  in  man,  a  diUtatloa  of  the 
abdominal  vessels,  but  it  is  not  yet  certain  that  it  docs  so. 

The  chief  suffea'rs  from  tobacco  arc  the  young  cigiin'tte  smokers  who 
inhale  the  smake  and  thus  soon  suffer  immediately  from  the  physiolofpcal 
effects  of  the  nicotine.  They  complaitk  of  weakness,  giddiness, 
intense  palpitation  and  tachycardia  (from  continued  stim- 
ulation of  the  cervical  ganglion  cells) .  and  often  ofirregularity  of 
the  heart,  which  may  be  very  dlTitrcttsing.  It  is  most  notioeahle  that  the 
intense  sensory  disturbances  occur  without  any  motor  insufficiency  of 
the  heart.  Thus,  a  young  man  of  20  j-ears,  an  habitual  inhaler  of  cigarette 
smoke,  recently  consulted  the  writer,  complaining  of  fatigue,  giddineiSB, 
mumw  volilantes,  inten.'«  palpitation,  but,  on  further  questioning,  stated 
that  he  waa  la  the  habit  of  running  a  quarter  of  a  mile  every  evening  for 
exercise,  and  after  thi.i  e.\ercise  he  had  neither  palpitation  nor  shortneM 
of  breath!    Needless  to  say,  he  improved  at  once  after  stopping  tobacco. 

On  x.hc  ottier  hand,  all  sufferers  from  nicotine  are  not  free  from  motor 
Efjonptoms  nor  do  they  recover  s(j  ncadily.  In  many  cases  the  nicotinism 
is  supplemenK'd  by  the  use  of  alcohol,  and  secondary  myocardi»l  changes, 
and  in  the  older  persons  arteriosclerotic  chants,  have  been  superinduced. 

In  the  middle-aged  smokers  tlio  symptoms  ore  chiefly  those  of  angina 
pectoris  and  pireordial  pain.  Very  commonly  this  is  a  true  an^na  of  cora- 
nary  sclerosis,  but  there  is  a  certain  number  of  cases  in  which  the  unpleasant 
symptoms  complvtely  subside  upon  cessation  of  smoking. 
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It  vould  be  a  very  fascinnting  hypolhesiB  to  believe  that  in  euch  cases  the  effect  of 
UDokiDg  is  to  produce  &  traiuitory  constriction  of  the  coronary  arteries  and  thia  to  causa 
the  symptoms,  but,  on  the  contrary,  some  recent  experiments  upon  dogs,  done  under  the 
writer's  direction  by  Dr.  George  Bond,  have  shown  that  the  flow  through  the  coronary 
veins  is  actually  increased  by  smoking.'  It  is  probable,  therefore,  that  in  eariy  tobacco 
poisoning  at  least,  the  sensory  symptoms  are  due  to  stimulation  of  the  cardiac  nerves  and 
not  to  ischiemia  of  the  myocardium.  The  commonness  and  insidiousness  of  coronary 
sclerosis,  however,  render  it  difficult  to  decide  in  any  individual  case  whether  the  effect 
is  entirely  functional  or  has  also  a  basis  in  arterial  changes. 

COFFEE  AND  TEA. 

The  palpitation,  tachycardia,  and  tremor  which  result  from  over- 
indulgence in  coffee  and  tea  are  familiar  to  most  pereons  from  personal 
experience.  They  often  manifest  themselves  in  chronic  forms  and  cause 
cardio neurotic  symptoms.  Precordial  pain  and  tenderness  are  quite  com- 
mon. Foote  and  Simpson,  under  D.  R.  Hooker's  direction,  have  found 
that  when  a  person  accustomed  to  coffee  takes  a  cup  of  it  there  is  a  transi- 
tory rise  in  maximal  and  minimal  blood-pressure  aud  a 
slight  vasoconstriction  of  the  hand.  In  persons  unaccustomed  to 
coffee  these  changes  are  much  more  intense.  Indeed  this  partial  immunity 
to  coffee  is  very  transitory,  for  the  writer  has  found  that  after  discontinuing 
its  use  for  several  months  a  single  cupful  would  give  rise  to  palpitation, 
tachycardia,  and  insomnia,  while  a  few  months  before  and  a  few  months 
later  two  cups  could  be  taken  at  a  time  without  producing  symptoms. 

Coffee,  like  tobacco,  gives  rise  to  sensory  cardiac  symptoms  by 
increasing  the  irritability  of  the  nerves  without  causing  any  motor  insuf- 
ficiency, and  consequently  the  patients,  as  a  rule,  do  not  show  muscular 
or  cardiac  fatigue  on  exertion  in  spite  of  the  symptoms. 

Tea. — Owing  to  its  content  of  caffeine,  tea  causes  the  same  symptoms 
as  coffee,  but  is  less  extensively  used  in  large  quantities.  In  England, 
however,  similar  cases  are  occasionally  reported. 

ALCOHOL. 

Palpitation  and  the  other  symptoms  of  "  cardioneurotic "  (pseudo- 
cardiac)  weakness  also  occur  in  persons  who  take  alcohol  in  quantities 
that  are  just  in  excess  of  their  tolerance,  and  the  possibility  of  this  cause 
must  be  borne  in  mind.  In  some  individuals,  as  in  Reissner's  case,  palpi- 
tation and  irregularity  may  follow  the  ingestion  of  a  single  glass  of  wine, 
without  any  symptoms  of  intoxication  setting  in.  That  these  conditions 
may  continue  without  the  patient's  recognizing  the  cause  is  a  common 
experience,  and  a  considerable  number  of  cardioneurotic  cases  result  from 
this  unintentional  over-indulgence  in  alcohol.  Women  and  young  persons 
are  more  sensitive  than  men.  The  functional  power  and  endurance  of  the 
heart  muscle  is,  moreover,  weakened  by  alcohol;  and  acute  dilatation  may 
set  in  from  comparatively  slight  exertion.  If  the  use  of  alcohol  is  long 
continued,  it  may  lead  to  fatty  and  fibrinous  myocardial  change,  but  this 
in  mild  cases  subsides  when  tbe  cause  is  removed. 

'  Bond  registered  the  outflow  from  the  coronary  veins  by  the  drop  method. 


612 


DISEASES   OF  THE    HEART   AND    AOHTA. 


SIMPLE   EMOTIONAL   CARIHONEITROSES. 

As  hftn  been  socn,  by  far  che  greiitCiH  number  of  Eo-called  cardioneurotic 
CEBPS  arts  of  puKtural,  reflex,  or  toxir  oripii.  Ho^ve-ver,  it  still  rcniaiii:« 
beyonil  question  ihal  pinolional  ilUturbwiiws  alone,  or  in  i-onjunrtiou  with 
other  vonditions  which  in  thcmaclvoi;  are  not  sufficiently  intenste  to  pro- 
duce synipiora.i,  may  give  riite  to  cardiom-urorip  symptoms.  Pulpitation 
and  cvcii  pnc-urdJid  pain  urv  almost  univitrsul  after  severe  emotional 
disturbaaceH  and  shocks  and  during  periods  of  worry. 

Tlir  motor  cfff<?l»  are  ii.-<ually  mIiowu  by  tachycardia,  though  oeca- 
eionaUy  arrhythmias  may  occur.  This  the  writer  has  ohwrved  upon  hirn- 
Belf  on  an  orea-iioii  of  tiitvtiw  emotion,  during  which  the  pulse  became 
extremely  rapid  and  sectned  either  to  drop  an  occasional  beat  or  to  give 
rise  to  an  extrasystole.  When  the  cause  of  the  worry  wa»  removed,  within 
five  minutcit  the  pulse  again  became  regular,  so  that  the  arrhythmia  eould 
not  be  accurately  studied  nor  has  it  recurred  at  any  otiier  time  during  ibe 
four  years  that  have  elapt<pd. 

Similar  cases  are  found  in  the  literature  (Reissner).  In  rate  coses  an 
emotional  shock  may  caui<e  death,  even  when  the  heart  is  otherwise  healthy 
(Gibson),  but  the  nervous  mechanism  by  which  this  is  brought  about  in 
not  clearly  understood.  It  is  probably  a  condition  of  exaggerated  vaso- 
motor shock  an^ng  in  response  to  a  cortical  stimulus,  just  as  it  may 
result  from  over-Atimulation  of  a  peripheral  nerve.  In  most  cases  of 
the  sort,  however,  the  heart  and  especially  the  coronary  arteries  are 
already  diiwased  (see  page  2S1). 
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Abdominal  aorta,  aneurism  of,  550 
Abdominal  pain  from  dUteoded  liver,  159 

in  tricuspid  insuflicieDcy,  400 
Abscess  of  heart-muscle,  226 
AbBolute  arrhythmia,  effect  of  digitalis  in,  78 

<gee  also  Arrhythmia) 
Acapnia,  Cheyne-Stokes  breathing  from,  152 

in  shock  and  fevers,  31 
Accelerations,  reflei,  62 
Accessory  heart-eounds,  104 
Accidental  murmurs  in  splanchnoptoeie,  600 
Acetonitfile  test  for  hyperthyroidism,  578 
Aconite,  185 

pharmacological  action  of,  185 
therapeutic  use  of,  185 
with  digitalis,  136 
Aconitio,  185 
Acrocyanosis,  274 
Acroparesthesia,  274 

Adams-Stokes   disease    (see    also    Adams- 
Stokes    syndrome;    Heart- 
block),  460 
auricular  heart  sounds  in,  461, 

474 
blood-pressure  in,  30 
difTerentiaJ  diagnosis  of,  474 
effect  of  atropine  in,  472 
effect  of  iodides  in,  476 
effect  of  posture  on,  476 
etiological  factors,  472 
experimental,  465 
lesions  of  auriculoventricular 

bundle  in,  470 
occasional      confusion     with 
paroxysmal       tachycardia, 
475 
cesophafteal  tracings  in,  474 
prognosis  in,  475 
relation  of  heart-block  to,  467 
stoppage  of  ventricles  in,  468 
stoppage  of  ventricles  in  tor- 
toise, 462 
syncopal  bradycardia,  460 
treatment  of,  476 
X-ray  examination  in,  474 
Adams-Stokes    syndrome     (Adams-Stokes 
disease),  460 
from  extrasystoles  alone,  471 
without  lesion  of  auriculoven- 
tricular bundle,  471 


Adenoids  as  cause  of  Basedow's  disease,  585 
asthma  due  to,  608 
cardiac  disturbances  due  to,  608 
Adherent  pericardium,  500 

absence  of  symptoms  from  intra- 

pericardial  adhesions,  500 
anginal  attacks  in,  291 
ascites  and  hydrothorax  in,  503 
ascites  in,  503 
Broadbent's    sign    (retraction    of 

ribs)  in,  504 
cardiac  dulness  in,  504 
cardiolysis  for,  510 
diastolic  shock  in,  505 
effect  on  circulation,  501 
fixation  of  lung  bordeia  in,  505 
hallucinations  in,  503 
hydrothorax  in,  503 
indications  for  cardiolysis,  510 
paradoxical  respiratory  ratio  in, 

504 
physical  signs  of,  504 
polyserositis  in,  509 
pseudocirrhosis  of  liver  in,  509 
pulse  in,  504 

pulsits  paradoxus  in,  504,  506 
reduplication  of  first  heart  sound 

in,  506 
Riegel's  pulse  in,  500 
sites  of  adhesions,  501 
sounds  over  stomach  in,  506 
third  heart  sound  and  shock  in, 

505 
treatment  of,  509 
X-ray  shadows  in,  507 
Adhesions,    pleural,    simulating    adherent 

pericardium,  505 
Adrenalin,  186 

production  of  aneurism  with,  525 
test  for  hyperthyroidism,  578 
Adrenals,  hypeisecretion  in  arteriosclerosis, 

258 
Air  in  pericardial  cavity  (pneumopericar- 
dium), 494 
Air-enallowing,  604 

in  anp'na  pectoris,  296 
treatment  of,  605 
Albuminous  expectoration,  test  for,  150 
Albuminuria.  156 
Alcohol  as  cause  of  arteriosclerosis,  255 
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Alcohol,  cardiac  weakness  from,  611 

in  cardiac  diBease,  lli8 
Allorrhytiunias,  61 

classification  of,  62 
neurogenic,  62 
teflex,  63 

from  nose,  63 

from  stimulation  of  gastric  walls, 
63 
Amyl  nitrite,  action  of,  in  man,  187 
Anacrotic  pulse,  47 
Anemia  iu  cardiac  overstrain,  134 

in  endocarditis,  317 
Anatomical  terms,  synonymous,  ixiii 
Aneurism,  521 

age  of  occurrence,  523 

angina  pectoris  in,  291 

blood-pressure  in,  534 

brassy  cough  in,  530 

characl«risticB  at  various  sites,  537 

classification  of,  521 

delay  of  pulse  wave  in,  534 

development  of,  527 

diagnosis  of,  546 

differentiation  from  tortuous  arteries, 

546 
dilatation  of  pupils  in,  533 
dissecting,  547 

pathology  and  pathogene«is,  547 
symptoms  and  signs,  548 
dulness  over,  532 
dysphagia  in,  531 
electrolysis  in  (Moore-Corradi  method), 

552 
embolic,  526 
erosion  from,  527 
etiology,  522,  526 
experimental,  525 
frequency  of,  in  women,  523 
inequality  of  pulse  in,  534 
ligature  of.  method  of  Antyllus,  554 
method  of  Brasdor,  555 
method  of  Hunter,  554 
low  diet  (Tufnell's)  in,  551 
mexarteHtis  in.  525 
multiple,  523 
murmur  in.  531 
mycotic.  526 
of  abdominal  uorta.  550 
pain  in,  550 
paralyfis  in,  551 
rupture  of,  551 
tumor  in,  550 
of  the  heart,  234 
of  the  pulmonnn,-  artery.  549 

ttigns  of,  549 
pain  in,  'ili] 
pulnations  in.  .Wa,  .)33 
rftle  of  syphilis  in.  522 
rupture  of,  527.  529 


Aneurism,  shock  in,  531 
sites  of,  522 

spontaneous  clotting  in,  529 
suffocation  in,  530,  531 
symptoms  of,  530 
tracheal  percussion  shock  in,  533 
tracheal  tug  in,  533 
treatment  by  compreseion,  554 

by  obliteration  of  sac  (Matas),  556 
by  occlusion  with  metal  bands,  555 
use  of  calcium  chloride  in,  552 
use  of  gelatin  in,  552 
use  of  potassium  iodide  for,  552 
venesection  in,  551 
wiring  of  (Moore's),  552 
X-ray  examin&tion  in,  530 
Angeioneurosea,  274 

treatment  of.  278 
Angina  pectoris,  284  -- 

and  palpitation,  286 
diagnosis  of,  294 
due  to  coronary  sclerosis,  288 
from  tobacco,  293,  610 
Heberden's  description  of,  284 
hysterical,  292 
importance  of  diet  in,  296 
in  acute  dilatation,  290 
in  aneurism,  291,  531 
in  children,  201 
in  hyperthyroidism,  393 
in  valvular  diseases,  290 
referred  pains  in,  287 
sudden  death  in,  288 
symptoms  of,  284 
theobromine  in  treatment  of,  185 
treatment  of,  185,  295 
varieties  of,  288,  292 
vasomotor,  291 
Anginal  pain,  theories  as  to  causation  of,  289 
Antagonistic  muscles,  contraction  of,   142, 

194 
Aorta,  dextroversion  (Rechtslage)  of,  433 
hypoplasia  of,  455 
stenosis  of  isthmus,  453 

adult  type.  454 
signs  of.  455 
treatment  of.  455 
type  of  new-horn,  4,53 
AortiB.  primitive,  422 
Aortic  area.  102 

Aortic  disease  in  pregnancy,  419 
Aortic  facies,  367 
Aortic  insufficiency,  300 

amount  of  blood  regurgitating,  363 
and  nutral  stenosis,  differentiation 

between,  3,53 
asthma  from  lesion  of  nasal  septum 

in,  600 
blood-pressure  in,  20,  365,  372 
cardiac  outline  in,  368 
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Aortic   insufficiency,  Cheyne-Stokes  reapi- 
ration  in.  366 

diagnosis  of,  376 

diastolic  murmur  in,  369 

double  murmur  (Duroiiei's)  over 
the  arteries  in,  370 

Flint's  presystolic  rumble,  371 

functional,  360,  362 

hallucinations  in,  366 

historical,  360 

mitral  insufficiency  in,  377 

organic,  360 

pathological  physiology  of,  362 

precordial  pain  in,  366 

presystolic  thrill  in,  367 

prc^noBis,  376 

propagation  of  murmurs  in.  370 

pulmonary  circulation  in,  365 

pulse-rate  In,  305,  374 

relation  of  collapsing  pulse  to 
blood-pressure,  regurgitation, 
and  resistance,  373 

rupture  of  valves,  361 

sclerosis  of  aortic  valves,  361 

treatment,  376 

of  anginal  attacks  in,  379 

use  of  digitalis  and  strophanthue, 
377 

venesection  in.  37S 

X-ray  shadow  in,  368 
Aortic  sclerosis,  263 
Aortic  stenosis,  381 

anacrotic  pulse  in,  380 

arrhythmia  in,  383 

atheromatous,  381 

blood- pressure  in.  387 

cardiac  outline  iu,  384 

congenital,  452 

endocardilic.  381 

etiology  of.  382 

entrasystolcB  in,  387 

failing  compensation  in,  383 

intraventricular  pressure  in,  383 

occurrence  of,  382 

pathological  anatomy,  381 

pulsus  (ardus  in.  .382.  3S5 

symptoms  of,  .183 

thrill  and  murmur  in,  384 

trealment  of,  388 

with  aortic  insufficiency,  382 
Aortitis,  263 

acute,  2.'>4 
Apex  beat,  mechanics  of,  80 

method  of  recording,  89 

"mixed  ty[«,"  91 

time  of,  89 
Apex  in  mitral  insutficiency,  .329 
Apncea,  derivation  of,  in  cardiac  and  pul- 
monary diseases,  150 
Apoplexy,  blood-pressure  in,  29 


Arehes,  visceral  (branchial),  423 
Arrhythmia,  61 

absolute,  75 

effect  of,  on  circulation.  77 

from  emotional  excitement,  612 

from  lesions  of  nasal  septum,  608 

in  increased  intracraiual  tension,  64 

in  myocarditis,  238 

in  tricuspid  insufficiency.  402 

of  psychic  origin.  64 

permanent,  electrocardiogram  in,  77 

respiratory,  04 

vicious  circle  of,  78 

youthful  type,  54 
Arterial  tension,  18 

Arteries,  changes  in,  in  congenital  heart 
disease,  434 

normal  changes  in,  249 

sounds  in,  117 

strength  of  walls  of,  523 

tortuous,  resembling  aneurism,  546 
Arterionecroais,  experimental,  from  adrena- 
lin, 257 
from  tobacco,  256 
from  toxins,  2.K 
in  animals,  256 
Arteriosclerosis,  249 

blood'pteseure  in,  28,  261 

diet  in,  264,  265 

etiology  of,  254 

following  infectious  diseases,  255 

in  children,  258 

in  hypothyroidism,  UTS 

intermittent  claudication  from,  259 

neri'ous  symptoms  from,  250 

nitrites  in.  266 

of  abdominal  aorta,  260 

of  abdominal  vessels,  258 

of  retinal  vessels,  260 

potassium  iodide  in,  266 

pulse  in,  261 

rdleof  salt  in,  258 

second  heart  sound  in,  263 

theories  of.  249,  257 

unity  of,  254 

use  of  warm  water  in,  265 

venesection  in,  266 

X-ray  examination.  260 
Arteriosclerotic  changes  in  vasa  vaBi>rum.250 

lesions,  classiliealion  of.  251 
distribution  of,  25S 
Ascites,  155 

in  adherent  pericardium,  .503 
.Asphyxia,  effects  of,  27 
Aspiration  of  hydrothorox,  dangers  in.  l.>6 
technic  of.  I5C  (see  also  Para- 
centesis) 
Astasia  aljasia  in  Baseilow's  disease,  5^4 
Asthma,  cardiac,  148 
Asthma  from  lesions  of  nasal  septum.  0()0 
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Atrioventricular  bundle   (see  Auriculoven- 

tricular  bundle) 
Atrophy  of  the  heart,  211 
Atropine,  effect  of,  in  heart-block,  466 
effect  of,  on  changes  in  tonus,  13 
etiect  of,  on  extrasystoles,  73 
test  in  heart^lock,  472 
use  of,  in  pulmonary  cedema.  151 
Auricles,  mitral  eteuosis  in  paralyBis  of,  345 
Auricular  paralysis,  arrhythmia  in,  140 
cardiac  overstrain  in,  140 
venous  pulse  in,  57 
Auriculo ventricular  bundle,  anatomy  of,  463 
clamping  of,  464 
lesions  of,  in  Adoms-Stokes  disease, 

470 
physiology  of,  464 
Auscultation,  98 

in  suprasternal  notch,  102 
through  the  stomach  tube,  104 
Azygoe  vein,  rdle  in  hydrothorax,  155 


Bacterial  vaccines  in  treatment  of  endo- 
carditis, 311 
Basedow's  disease,  574,  576 

acute,  587 

anginal  attacks  in,  586 
arrhythmia  in,  583 
astasia  abasia  in,  584 
blood  count  in,  581 
blood -pressure  in,  30,  583 
calcium  salts  in,  588 
diagnosis  of.  585 

in  "formes  frustes,"  686 
etiological  factors,  579 
eye  signs,  583 

Dalrymple,  583 

HObiUB,  583 

v.  Graefe,  583 

V.  Stellwag,  583 
force  of  heart  in,  582 
galvanization  of  (»rvical  sympa- 
thetic, 588 
Jeffrey's  sign  of,  581 
loHB  of  weight  in,  584 
metabolism,  581 
mortality  in,  587 
psychic  Hymptoms,  582 
psychotherapy  in.  588 
relation  to  hysteria,  579 
secondarj'  to  adenoids,  585 
B|)ecific  sera  in,  5S8 
spoil  I  a  II  polls  recovery  in,  587 
Bym[MilhecIomv  for  (JonncKCo), 

.t90 
symjrtonis  and  signs  of,  581 
liirhyeurdia  in.  582 
thyroidectomy  for,  .589 

indications  for,  589 


Basedow's  disease,  thyroidectomy  for,  le- 
sulU  of,  589 
treatment  of,  587 
tremor  in,  584 

triad  and  tetrad  of  symptoms,  580 
H-et  packs  in,  58S 
X-ray  treatment  of,  588 
Baths,  Nauheim,  artiticisl,  201 
Nauheim,  natural,  201 
physiological  action  of,  200 
precautions  of,  200,  201 
Bathycardia,  603 
Beer  in  cardiac  disease,  168 
Belt«,  effect  of,  in  producing  cardiac  over- 
strain, 134 
Bicycle  riding,  effect  of,  on  heart,  133 
Bigeminal  pulse,  72 

causes  of,  74 
Bigeminus,  60 
fuU,  69 
shortened,  69 
Bleedings  in  congenital  heart  disease,  437 
Blood  count  in  congenital  heart  disease,  441 
Blood  flow  through  muscles  during  exercise, 

129 
Blood,  viscosity  of,  38 
Blood-pressure,  18.  141 

apparatus,  Erlanger's  with  Rirsch- 
feider's  polygraph  attachment,  52 
apparatus,  forms  of,  23 
changes  in  exercises  of  speed,  130 
determination  of,  auscultatoiy 
method  for,  23 
of  maximal,  19 
of  minimal,  20 
ErI  anger,  21 
Jane  way,  20 
Masing,  20 
Mosso,  20 
Bahli,  20 
Strasburger,  20 
effect  of  digitalis  on,  175 
effect  of  exercises  of  strain  on,  132 
end  pressure.  IS 
in  aortic  insufficiency.  365 
in  Basedow's  disease,  583 
in  different  parts  of  the  vascular 

system.  23 
in  normal  individuals,  23 
in  paroxysmal  tachycardia,  566 
in  various  diseases,  28 
lateral  pressure,  18 
maximal.  19 
minimal.  10 
physiological    foctom    influencing, 

25 
variations  in,  under  physiological 
conditions,  26 
Blowing  diastolic  murmur  in  mitral  stenosis, 
351 
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Blue  babies,  437 
Bradycardia,  48 

Id  Adama-Stokee  disease,  460 
Brain  tumors,  blood-pressure  in,  29 
Brandy  in  cardiac  disease,  168 
Brauer  chamber  in  operations  on  heart,  517 
Breath-holding  teat.  150 
Breathing,  Cheyne-Stokes,  152 
Broken  compensation  as  indication  for  in- 
ducing labor,  417 

blood-pressure  in,  30 

functional  valvular  insufficiencies 
in,  139 

pseudo-elephantiasis  in,  154 

pulmonary,  139 

syat«nuc,  138 

venous  pressure  in,  141 
Broken  pulmonary  compensation  in  mitral 

insufficiency,  327 
Bronchitis  in  mitral  insufficiency,  334,  337 


Cachexia,  blood-pressure  in,  32 
Caffeine,  184 

in  cup  of  coffee,  169 
ColciAcation  in  arteriosclerosis,  2S2 

pathogenesis  of,  252 
Calcium  chloride  for  aneurism,  552 
Calcium  salts  as  cardiac  tonics,  184 

effect  of,  on  cardiac  contraetioD,  2 
in  Basedow's  disease,  5S8 
Calomel,  170 
Camphor,  183 
Canalis  auric  ularis,  423 
Capillaries,  changes  in,  in  congenital  heart 
disease,  434 
determination  of  the  pressure  in,  33 
malformation  of,  in  congenita]  heart 
disease,  435 
Capillary  pulse  in  aortic  insufficiency,  367 
Carbon  dioxide,  effects  of,  27 
Cardiac  and  adrenal  hypertrophy,  208 
Cardiac  area,  diameter  of,  95 
Catdiac  asthma,  143 

from  coronary  sclerosis,  283 
from  nasal  disease,  149 
Cardiac  cicatrices,  234 
Cardiac   dilatation,  mountain  sickness  as 
cause  of,  127 
recovery  from,  127 
transitory,  127 

fright  as  cause  of,  127 
Cardiac  disease,  sympl^ms  of,  147 
Cardiac  diseases,  acute,  blood-pressure  in,  32 
Cardiac  disturi^ances  due  to  myiMna,  607 
due  lo  seiuol  disorders,  606 
in  females,  606 
in  males,  606 
from  lesions  of  nasal  septum,  608 
from  masturbation,  606 


Cardiac  disturbances,  reflex,  604 

air-sw^owing  in,  604 
associated  symptoms,  604 
gastro-intestinal,  604 
relation  to  menstrual  fiow,  607 
sexual,  treatment  of,  60S 
Cardiac  dulaess  area  in  children,  96 

relative,  93 
Cardiac  dyspncea,  morphine  and  strychnine 

in,  149 
Cardiac  efficieiujy,  functional  testa  of,  141 
Cardiac  facies,  159 

Cardiac  failure  with  a  small  heart,  141 
Cardiac  flatness,  96 

absence  of,  96 

fixation  of  area  of,  in  adherent 

pericardium,  505 
pear-shaped,  in  pericarditis  with 

effusion,  490 
variations  in,  96 
Cardiac  impulse,  89 
course  of,  4 
mechanics  of,  89 
movements  in,  90 
origin  of,  4 

protodiastoUc  wavelet  on,  90 
Cardiac  muscle,  tonicity  of,  11 
Cardiac  nerves,  action  of,  13 

effect  of  exercise  on,  14 
excision  of,  14 
tonic  action  of,  13 
Cardiac  neurasthenia,  593 
Cardiac  neuroses,  593 

arrhythmia  in,  593 
claseiflcation  of,  595 
sexual,  606 
symptoms  of,  593 
venous  pressure,  593 
Cardiac  overstrain,  antemia  in,  124 

as  cause  of  Adams-Stokes  disease, 

473 
auricular  paralysis  and  arrhythmia 

in.  140 
cases  of,  121 
chlorosis  in,  124 
diagnosis  of,  128 
dilatation  of  heart  in,  126 
eitrasystoles  in,  126 
mountain  climbing  as  cause  of,  124 
precordial  pain  in,  125 
primary,  121 

etiology  of,  124 
sexual  excess  as  cause  of,  124 
tight  belts  as  cause  of.  124 
Cardiac  shadow  as  an  index  of  cardiac  vo]~ 

ume,  13 
Cardiac  tonicity,  effect  of,  on  regurgitation, 

363 
Cardiac  tonus  in  functional  insufficiency, 
324 
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Cardiac  volume,  cardiac  Bhadow  as  an  index 
o/.  13 

Cardiohepatic  angle  (Ebstein's)  in  pericar- 
dial efTuaion,  4^9 

Cardioiysia  for  relief  of  adherent  pericar- 
dium, 510 

Cardiometer,  0 

Cardiop8thiathyreopriva{hypothyroidiBm), 
575 

Cardioptoaia,  596 

Cardioscleroais,  235 

Cardiosphygniograph,  52 

Cerebral  thrombosis,  blood'preesure  in,  29 

Cheat,  flat,  in  congenital  heart  diaeaae,  440 

Cheyne-Stokea  breathing,  152 
from  acapnia,  152 
treatment  of,  153 
typea  of,  152 

Chlorosis  in  cardiac  overstrain,  124 

Choc  en  dome,  367 

Cholera,  blood-presaure  in,  32 

Chronic  hypertrophy  of  the  heart,  blood- 
preaaure  in,  29 

Circulation  in  foetus,  mechanics  of,  427 

Claudication,  intermittent,  273 

Cluhl>ed  fingera  in  congenital  heart  disease, 
439 

Coffee,  effect  of,  611 
prohibition  of,  169 

Coitua,  avoidance  of.  in  cardiac  disease,  419 

Cold  applications  over  the  heart,  104 

Collapse,  blood-pressure  in,  32 
hypotension  in,  32 

Collapsing  pulse,  47 

Compensation,  broken,  hydrscmia  in,  39 
broken  pulmonic,  13M 
broken  aystemic.  138 
Hvniptoms  of  broken,  13S 

Cnncato's  arch  in  (wricarditis  wilh  efTusion, 
4iH) 

Concretio  pericardii  cum  eonle,  500 

Connective -tissue     proliferation,     interfas- 
cicular, 235 

Constipation,  effect  on  heart,  605 

Cj)nst riding   Ihe   femoral   arteries,   rise   of 
blood-pressure  on,  142 

Constriction,  effect  of,  in  producing  cardiac 
overatrain,  134 

Ccntractilily,  diminished,   in   pulsus  allcr- 
nans,  67 

Contractions  of  heart,  maximal,  4 

Comis  arteriosus,  <liluted,  in  mitral  stenositi, 
;!47 

(-'imvulsions  in  congenital  lieart  iliseasc,  437 

Coiirdiiiation  of  (lie  cardiac  chamlicrn.  7 

Ciir  lii;itri:ilum  trilociilnre,  -134 

Coronary  arterips.  dislribulion  of.  2S0 
liE.ttinn  i)f,  SSO 
sctemsis  of,  2S1 
vasomotor  nerves  in,  281 


Coronary  circulation,  physiology  of,  280 
Coronary  sclerosia  in  patients  with  paroxys- 
mal tachycaitlia,  283,  562 
symptoms  of,  283 
Corrigan's  pulse,  47 
"Conet  heart,"  600 
Cotsets,  effect  of,  in  producing  cardiac  orer- 

strain,  134 
Cough.  153 

(braaay,  stenotic,  paretic)  in  aneurism, 
530 
Cyanosis,  blood-pressure  in,  30 

in  congenital  heart  disease,  theories  of, 

438 
in  pulmonary  at«DDeia,  437 
in  tricuspid  BtenoBis,  40S 


Dalrymple's  sign  in  Basedow's  disease,  583 
Death  from  labor,  cause  and  frequency  of, 

414 
Degeneration,  calcareous,  224 
hyaline,  224 
parenchymatous,  224 
waxy,  224 
Delusions,  160 

from  digitalis  poisoning,  160 
typical,  161 
Determination  of  the  blood 'press  urea,  vis- 

cultatoiy  method  tor,  23 
Dextrocardia     <dexiocardia).     relation     to 

transpositions  in  embryo.  456 
Diaphragm,  high,  603 

high,  in  fat  persons.  603 
Diarrhtpa,  blood -pressure  in,  32 
Diastasis  and  <lias(ole,  9 
Diastole  and  diastasis,  9 

posilion  of  the  valves  in.  10 
Diastolic     closure     of     auricuio  ventricular 

valves,  10.  50 
Dicrotic  notch,  time  of.  in  cardiac  cycle,  55 
pulse,  47 
wave,  45 

of  pulse,  45 
Diet,  l67 

Carell's.  16S 

effect  of,  nn  viscosity.  39 
in  cardiac  disease,  167 
lacto-vcgetarian.  107 
limite<l  milk,  168 
restricted  liquids  {CarelD,  Ufi 
restriction  of  salts,  168 
Djgalen,  176 

Digestive  d is! urbances,  159 
Digitalis.  172.  176 
action  of,  174 

on  coronarj-  arteries,  175 
stage  of  incoordination.  174 
stage  of  irregularity.  174 
therapeutic  stage.  174 
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Digitidis,    administration    in    fresh    mitral 
cndocanJitis,  3^7 
and  nitrites,  179 

and    BtrophanlhiiB    in    aortic    insuffi- 
ciency, 377 
arrhythmia  and  heart -block  caused  by, 

179 
dni^  of  aeries,  172,  173 
effect  of,  on  normal  heart,  174 
effect  of,  on  the  blood -pressure,  175 
effect  of,  on  tonicity,  176 
flavoiinK  of,  178 
hall uci nations  from,  180 
in  second  sta);e  of  mitral  insufficiency, 

33S 
in  weakened  hearts,  179 
methoda  of  administration,  178 
period  of  administration,  178 
poisoning;,  delusions  from,  160 
preparationa  of,  173 

choice  of,  176 
rectal  administration  of,  178 
standardization  of,  173 
DigitoKin,  176 

Dilatation  of  the  heart,  acute,  angina  pec- 
toris in,  200 
acute,  pain  due  to,  289 
from  constriction,  134 
in  cardiac  overstrain,  126 
in  myocarditis,  227 
physiotogicaJ  factors  bringing 

about,  135 
transitory,  127 
Diphtheria  as  cause  of  endocarditis,  303 

blood -pressure  in,  31 
Dlplococcus  rheumatlcus,  301 
Displacement  of  the  heart,  596 
Drugs,  mode  of  action  on  circulation,  172 
Duct  of  Cuvier,  422 

Ductus  arteriosus  (Botalli),  closure  of,  449 
factors  causing  persistence  of, 

449 
open,  434 
patent,  448 

diagnosis  of,  452 
murmur  in,  450 
pathogenesis  of,  448 
pulaiis  paradoxus  in,  461 
respiratory     interchange 

in,  462 
signs  of,  450 
symptoms  of,  460 
treatment  of.  462 
X-ray  shadow  In,  450 
rflle  in  ftetus,  428 
Ductus  venosus,  atrophy  of,  429 
Duroziez's  double  murmur  over  the  artfiriea 

in  aortic  insufficiency,  370 
Dysentery,  blood-pressure  in,  32 
Dyspniea,  147 


Dyspnoea  in  congenital  heart  disease,  437 

mechanical  changes  in  circulation,  147 


Ebstein's  cardiohepatic  angle  in  pericardial 

effusion,  4lj9 
Ek^topia  cordis,  429 
Effusion  in  pericarditis,  487 
Electricity  in  treatment  of  angina  pectoris, 

297 
Electrocardiogram,  60 
in  ex  t  rosy  stoles,  70 
in  hypertrophy  of  left  ventricle,  60 
in  hypertrophy  of  right  ventricle,  60 
Embolism  in  mitral  stenosis,  356 

pulmonary,  151 
Embryocardia,  104 

in  paroxysmal  tachycardia,  568 
Emotion,  arrhythmia  from,  612 
effect  of,  on  the  heart,  612 
Emptying  of  the  heart,  8 
Endarteritis,  251,  253 

Endocarditic  vegetations,  bacterial  origin, 
299 
development  of,  299 
Endocarditis,  299 
ansmia  in,  317 
cerebral  embolism  in,  308 
cerebral  type,  308 
choked  disk  in,  308 
chronic,  300,  306 
chronic  infective,  300 
complications  of,  315 
differential  diagnosia  of,  309 
digitalis  in,  316 
due  to  pyogenic  cocci,  302 
effect  on  circulation,  301 
from  miscellaneous  infections,  303 
gonorrhceal,  303 
involvement  of  valves,  312 
jaundice  in,  307 
malignant,  305,  306 
complications,  306 

brain  symptoms,  306 
embohc  aneurisms,  306 
enlarged  spleen,  306 
htematuria,  306 
.heart  failure,  306 
petechie,  306 
retinal  hemorrhages,  306 
frequency  of,  306 
valves  involved  in,  306 
microbes  producing,  301 
mural.  300 

palliative  treatment  of  tonsils  in,  318 
pathological  physiology  of,  304 
■  pathology  of,  300 
pneumococcic,  303 
prophylaxis,  317 
reinfection,  316 
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Endocarditis,  retinsl  hemoirhagee,  SOS 

rheumatic,  30i;  311 

septiciemic,  307 

simple  acute,  305,  311 

compensation  in,  315 
course  or,  314 
pathology  of,  313 
signa,  314 
Bymptoms  of,  313 

atatisticB  of,  311 

treatment  of,  317 

typboidal  type,  308 

ulcerative,  300 
Endocardium,  atheroma  of,  304 

pocketa  of,  in  aortic  insufficiency,  433 
Endothelial  cells  in  sputum,  153 
Endurance,  exercises  of.  131 
Energy,  waste  of,  in  fatigue,  131 
EnteroptOBiB  (nee  Splanchnoptosis) 
Epilepsy,  blood-presHUre  in,  29 
E^^tism,   resemblance  to  Raynaud's  dis- 
ease, 275 
Erosion  of  bone  by  aneurism,  527 
Erythromelalgia,  274 
Erythromelia,  277 
Exercise,  choice  of,  198 

eFTect  of,  on  blood -pressure,  26 

systems  of,  in  therapeutics,  193 

test  of  cardiac  function,  142 
Exercises,  effect  of,  on  size  of  heart,  133 

of  endurance,  131 

circulation  in.  131 
mechanics  of,  129 

of  speed,  mechanics  of,  129 

of  strain,  132 

effect  on  blood-pressure,  132 
mechanics  of,  129 
Exophthalmic  goitre  (see  Basedow's  disease) 
Exophthalmos  from  stimulation  of  sympa- 
thetic, 5S3 
Extrasystoles,  68 

auricular,  09 

auriculo  (at  rio)  ventricular,  73 

auriculo ventricular,  lesions  in,  74 

dia^OBiH  of.  71 

effect  of  atropine  on,  73 

electrocardiogram  in.  70 

experimental  production  of,  71 

heart  sounds  in.  72 

in  cardiac  overstrain,  126 

In  myocarditis.  23S 

ineffectunl,  72 

palpitation  with,  71 

stimuli  causing,  TO 

venous  pulse  in,  TO 

ventricular,  69 


Fnoc.  rpdcma  of.  1,t4 
Facies,  aortic,  88 


Facies,  cardiac,  88,  159 

mitral,  88 
Fatigue,  effect  of,  on  energy  used  up,  131 
Fata,  diminished  absorption  of,  159 
Fatty  degeneration  of  the  heart,  219 
etiology,  221 
nature  of,  220 

pathological  anatomy  of,  219 
rupture  of  the  heart  in,  223 
strength  of  heart  with,  221      . 
symptoms  and  signs  of,  222 
Fatty  infiltration  of  the  heart,  214. 215 

nature  of  the  fatty  deposit, 

215 
physical  signs  of,  217 
treatment  of,  217 
Fetal  heart  sounds,  graphic  record  of,  101 
Fevers,  acapnia  in,  31 
Pilling  of  the  heart.  8 

of  the  ventricles,  9 
First  sound  at  aorta,  100 
cause  of.  99 
character  of,  99 
duration  of,  100 
in  suprasternal  notch,  100 
reduplicated,  104, 105 
Fluoroecope,  82 

diagnosis  by,  85 
Foetus,  circulation  in,  427 
Football  playing,  effect  of,  on  heart,  133 
Foramen  ovale,  development  of,  425 

effect  of  patency  on  circulation,  447 
open,  434 
patent,  446 

croeaed  embolism  in,  448 
occurrence  and  pathogenesis, 

446 
paroxysmal  cyanosis  in,  448 
signs  of  patency,  448 
symptoms  of  patency,  447 
treatment  of,  448 
iiciouH  circle  in,  436 
Formative  stimulus  in  arteriosclerosis,  253 
Fragmentation  of  muscle  fibres,  225 
Friction  in  pericarditis,  484 

pleuropericardial,  484 
Functional  mitral  insufficiency.  322 
Functional  tests  of  cardiac  efficiency,  141 
of  cardiac  insufficiency,  valueof,  143 
relation  of,  to  mode  of  life,  143 


Gallop  rhythm,  presystolic,  105,  106 

protmlioslolic,  105.  107 
Gastric  ferment  action,  604 
Gonococcus  as  cause  of  endocarditis,  303 
Graefe's  sign  in  Basedow's  disease,  583 
Graves's  disease  (see  Basedow's  disease) 
G}-m  nasties,  193 

fundamental  principles  of,  193 
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HKmopericardium,  493 

from  caidioc  tumors,  246 
Hfemoptyaia  from  pulmonary  staBiH,  151 

in  pulmonary  insufficiency,  392 
Hsmoaiderin  in  Herifehlerzellen,  153 
Hallucinations,  160 

in  adherent  pericBrdium,  503 
Heailachea  in  congenital  heart  disease,  437 
Heart,  changes  in  position  of,  97 
changes  in  size  of,  97 
development  of,  early  BtageB.  421 
dilatation  of,  from  constriction,  134 
diminution  In  size  of,  in  exercise,  133 
disease  and  matrimony,  419 
congenital,  421 

blood  count  in,  441 
etiolo^cal  groupings,  430 
flat  chest  in,  440 
groups  of  lesions  in,  429 
syndrome  of,  430 
displacement  of,  695 

effect  on  circulation,  596 
endothelial  tut)e  in  embryo,  422 
high,  604 

effect  on  circulation,  604 
treatment  of,  604 
xiphisternal  line  with,  604 
insensibiHty  of,  286,  515 
lesions,  congenital,  classification  of,  429 
lov,  596,  603 

signs  of.  603 
mobility  of,  in  cardioptoeis,  596 
muscle,  properites  of,  1 

structure  of,  1 
muscular  tube  in  embryo,  422 
non-perforating  injuries  of,  518 
normal  mobility,  596 
nourishment  of,  281 
small,  in  cardiac  failure,  141 
sound,  first,  reduplication  of,  in  adhe- 
rent pericardium,  506 
second  aortic,  in  arteriosclerosis, 

263 
second,  in  mitral  insufficiency,  333 
third,  in  adherent  pericardium,  505 
sounds,  accessory,  104 
causes  of,  99 
clinical  diagram  for,  99 
distal  imitation  of.  115 
graphic  record  of,  98 
reduplicated,  104,  105 
split,  105 
xhree-chambered,  434 
tumors  of,  245 
work  of,  26 
wounds  of.  513 

cause  of  death  from,  514 
experimental  surgery  of,  513 
hemorrhage  in,  517 
murmurs  in,  515 


Reart,woundB  of,operative  treatment  of,5IS 
spontaneous  recovery  in,  513 
suture  of,  516 
eymptoma  of,  515 
X-ray  examination  of,  515 
Heart-beat,  origin  of,  2 
Heart-block   (see   also   Adams-Stokee    dis- 
ease), 65,  460,  462 
auriculo ventricular,  66 
complete,  66,  466 
effect  of  atropine  on,  466 
effect  of  vagus  on,  466 
from   cutting  interauricular  sep- 
tum, 461 
functional,  66 
in  infectious  diseases,  472 
in  tortoise,  462 
organic,  66 
partial,  66,  466 

effect  of  heart  rate  in,  466 
from  digitalis,  473 
relation    to    Adams-Stokes    syn- 
drome, 467 
rfile  of  vagus  in,  461 
sino-auricular,  67 
Hemorrhage,  blood-pressure  in,  32 
fall  of  blood-pressure  in,  32 
from  the  lungs,  151 
in  wounds  of  heart,  517 
intracranial,  blood-pressure  in,  29 
Heredity  in  arteriosclerosis,  256 
Herzfchlerzellen,  153 
Hiccough  in  pericarditis,  4S3 
High  diaphragm,  603 

heart,  604 
Hippocratic  fingers,  439 
His  bundle,  anatomy  of,  463 
Hoarseness  in  pericarditis.  483 
Hormone  action  in  cardiac  symptcims,  608 
Hydropericardium,  493 
Hydrotherapy,  200 

in  art«rioscleroeiB,  265 
Hydrothorax,  155 

in  adherent  pericardium,  503 
production  of.  155 
Hyperdicrotic  pulse,  47 
Hypertension  as  factor  in  production  of 
arteriosclerosis,  257 
diseases  with,  2S 
Hyperthyroidism,  576 

acetonitrile  test  for,  S78 
adrenalin  test  for,  S7S 
angina  pectoris  in,  293 
effect  on  heart  muscle,  578 
effect  on  nervous  system,  578 
vicious  circle  of,  .^79 
Hypertrophied  heart,  reserve  force  of,  210 
Hypertrophy,  2a3 
adrenal,  208 
and  abdominal  arteriosclerosis,  208 
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Hypertrophy  and  arterioeclercMtB,  207 

cardiac,  20tt 

concentric,  205 

excentric,  205 

from  overdrinking,  207 

from  work,  205 

in  cKronic  nephritis,  207 

of  the  auricles,  210 

of  the  heart  in  Basedow's  diseaee,  5S3 

of  the  left  \'entric1e,  209 

of  the  right  ventricle,  209 

pathological  anatomy  of,  203 
.     sites  of,  205 
Hypoteneton,  failure  of  vasomotor  centre 

in,  30 
Hypothyroidiam,  efTect  on  circulation,  575 
Hysterical  angina,  292 


Ice-bag  over  heart,  165 

contraindications  to,  165 
effect  on  pulse  rate,  165 
Increased  intracranial  prcBeure,  blood-pres- 
sure in,  29 
Infectious  diseases  as  causes  of  arteriosclero- 
ais,  255 
as  causes  of  Basedow's  disease,  579 
hypotension  in,  31 
Influenza  as  cause  of  Basedow's  disease,  580 

as  cause  of  endocarditis,  303 
Injuries  of  heart,  dlS 
Insufficiency,  mitral,  321 

of  valves  in  broken  compensation,  139 
Int«nnittent  claudication.  273 
Interstitial  pneumonia,  153 
Intervenous  area,  physiology  of,  7 
Interventricular  septum,  defects  in,  442 
patent,  442 

with  pulmonary  stenosis,  433, 
437 
Intravenous  injections  in  treatment  of  endo- 
carditis, 311 
Intraventricular  pressure,  18 
lodothyrin,  576 
Irregularity,  permanent,  76 
Irritability  in  cardiac  disease,  160 


Jaundice,   catarrhal,   in   broken  compensa- 
tion, 159 
in  endocarditis,  307 
Jellinik's  si^n  of  Basedow's  disease,  579 
JofTroy's  sign  of  Basedow's  disease,  581 


Labor  (see  Preimaney) 

and  pregnancy  in   persons  with  heart 
disense,  prOEnosis.  415 

cardiac  overstmin  during.  414 
Langendorff'a  perfusion  apparatus,  3 


Laryngeal  paralysis  in  aneurism,  530 
Lead  poisoning,  blood'pressure  in,  20 
Left  auricle,  pressure  in  fetal  life,  429 
Liquids,  restriction  of,  in  arterioeclerosia, 

265 
Liver,  abdominal  pain  from  distended,  159 
presystolic  pijsation  in  tricuspid  steno- 
sis, 408 
pulsation  of,  in  tricuspid  insufficiency, 

402 
signs  simulating  cirrhosis  of,  in  adhe- 
rent pericardium,  500 
Low  heart,  603 
Lungs,  hemorrhage  from,  151 


Atagnesiuro  sulphate,  170 
Marching,  effect  of,  on  heart,  133 
Masturbation,  effect  of,  on  heart,  606 
Matrimony  and  heart  disease,  419 
Meals,  effect  of,  on  blood-preesure,  28 
Measles,  blood-pressure  in,  31 
Mechanical  factors  in  the  production  of  mur- 
murs, 109 
M'echanogymnastics,  197 
Medial  changes  in  aneurism,  525 
Mediastinopericarditis,  500 
Meningitis,  blood-pressure  in,  29 
Menstruation,  relation  of,  to  cardiac  symp- 
toms, 607 
Mental  distraction,  163 

exertion,  effect  of,  on  blood-pressure,  27 
Mesarteritis.  251,  252 
Metabolism,  increase  from  thyroid  secretion, 

577 
Micrococcus  rheumaticus,  301 
Mid-diastolic  rumble  stenosis,  350 
Mill-wheel  murmur  in  pneumopericarditun, 

494 
Mitral  area,  102 
Mitral  disease,  pulmonary  complications  of, 

327 
Mitral  facies  in  mitral  insufficiency,  329 
Mitral  insufficiency,  321 

and  tuberculosis,  336 
arrhythmia  in,  334 
blood -pressure  in,  333 
broken  compensation  in,  339 
broken   pulmonarv  compensation 

in,  327 
broken  systemic  compensation  in, 

328 
cardiac  area  in,  330 
digitalis  in,  338 
early  administration  of  digitalis  in, 

337 
functional.  322,  323,  324 
mechanics  of,  circulation.  324 
murmur  and  sounds  in.  331 
(esophageal  tracing  in,  58 
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Hiti&l  insufRciency,  organic,  321 

outward  displacement  of  apex  in, 

329 
papillary,  322 
pathology  of,  321 
prognosis  id,  339 
propagation  of  murmur,  332 
pulrnonary  stasia  in,  325,  336 
purgation  in,  338 
iv^ucation  of  heart  muscle  in, 

337 
relative,  322 

second  heart  sound  in,  333 
second  stage  of,  327 
Hta^^  of,  326 
stasis  in  left  auricle,  324 
statistics  of,  321 
systolic  murmur  in,  331 
third  stage  of,  328 
tonicity  of  the  heart  in,  328 
treatment  of  second  stage  of,  338 
with  mitral  stenosis,  349 
without  symptoms.  326 
X-ray  shadow  in,  330 
Mitral  stenosis,  341 

aniemia  in,  357 

and  aortic  insufficiency,  differen- 

tiati9n  between,  353 
and  tricuspid  stenosis,  355 
blooii -pressure  in,  32 
blowing  diastolic  murmur  in,  351 
cardiac  outline  in,  347 
complications,  355 
congenital  form,  342 
diagnosis.  352 
digital  and   phonetic  imitation  of 

the  heart  sounds  in,  M9 
dilated  conus  arteriosus  in,  347 
disappearance    and    reappearance 

of  presystolic  mmble  in,  345 
effect  of  auricular  contraction  on 

filling  of  ventricles,  344 
embolism  in,  356 
cndocarditic  form,  342 
etiology,  342 
historical,  341 
laryngeal  paresis  in,  346 
mid-diostolic  rumble  in,  3'0 
operations  on  mitral  valve,  357 
paralysis  of  auricles  in,  345 
pathological  physiology  of,  343 
pathology  of,  341 
presystolic  rumble  in.  347 

thrill  and  systolic  tap  in.  346 
prognosis,  357 
pulmonary  (edema  in.  S.W 
pulse  in,  352 
quality    and    production    of    the 

sounds.  .348 
rdle  of  ccdema  and  aniemia  in,  342 
40 


Mitral  sl«no8is,  sclerotic  form,  342 

snapping  first  sound  in,  348 
stages  of,  351 
symptoms  and  signs,  345 
third  heart  sound  in,  350 
thrombosis  in  left  auricle  in,  356 
treatment  of,  356,  367 
tuberculosis  in,  342 
volume  of  ventricles  in,  343 
with  mitral  insufficiency,  342,  349 
X-ray  shadow  in,  348 
Mitral  valve,  attieroma  of,  323 
hemorrhage  in,  323 
malformation  of,  458 
tests  for  sufficiency,  322 
demonstration  of  action  of,  10 
Mitralieed  pulse,  334 
Mobility  of  heart,  98 
MObius'  sign  in  Basedow's  disease,  583 
MOnckeberg's  arteriosclerosis,  251 
Moore'Corradi  method,  reasons  for  failure 

of,  553 
Morbus  cceruleus,  436 
Morphine,  dangers  from,  in  myocarditis, 
24» 
in  cardiac  dyspncea,  149 
Movements,  resisted,  194 

Schott,  194 
Murmur  at  back  in  patent  ductus  Botalli, 
440 
diastolic,   in  pulmonary  insufficiency, 

393 
mitral,  differentiation  from  accidental 
and  tricuspid,  332 
digital  imitation  of,  331 
phonographic  tracing  of,  331 
propagation  of,  332 
Roger's  systolic  in  open  septum  ventric- 

ulorum,  444 
systolic,  in  aortic  stenoxis,  384 
in  mitral  insiifliciency.  331 
in  tricuspid  insufficiency,  400 
Murmurs,  109 

accidental.  111 

causation  of,  113 
differential  diagnosis  of,  112 
nature  of,  113 
time  of,  112 
cardiopulmonary.  111,  114 
character  of,  110 

differentiation    between    cardiopulmo- 
nary and  other  accidental  murmurs, 
115 
functional,  111 
ha>mic,  111,  113 
mechanical   factors  in   the  production 

of,  109 
phonetics  of.  109  ' 

tabulation  of,  116 
Myocardial  changes,  distribution  of,  225 
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Myocarditta,  224 

acute,  urrhythmia  in,  228 

aJcohoUc,  231 

and  nephritis,  240 

arrhythmia  in,  237,  238 

bronchitis  in,  238 

catalase  in,  240 

chronic,  234 

blood -press  ure  in,  237 

diagnosis  of,  232 

dilTerentid  diagnosis  in,  241 

dilatation  in,  227 

diphtheric,  230 

extrasystolea  in,  238 

hypcrscnsibility  to  digit alie,  233 

influenzal,  230 

tnurmiirB  in,  238 

pathological  physiology  of,  236 

rheumatic,  229 

signs  and  symptoms  of,  220 

strychnine  in,  234 

symptoms  and  signs  of,  238 

treatment  of,  232,  242 

weakness  of  heart  in,  228 
Myocardium,  affections  of,  224 

syphilis  of,  244 
Myoma  as  cause  ot  cardiac  weakness,  607 


Nosal  diHcase,  cardiac  asthma  from,  149 
Nasal  septum,  arrhythmia  from  leeion  of, 
608 
asthma  from  lenion  of,  609 
Naiiheim  treatment,  164 
Nephritis  «nil  myocarditis,  240 

blood-press  "re  in.  28 
Nerve-fibres  producing  changes  in  tonus,  13 
Neumstheiiia.  cardiac,  593 
Nitrites,  186 

action  of,  1S7 

anil  digitalis,  179 

effect  of,  in  hypertension  of  intracranial 

origin,  30 
use  of,  in  angina  pectoris,  295 

in  aortic  insufficiency,  377 
in  artcrioHcleroRis,  266 
Nitroglycerin,  IMi,  188 

mode  of  administration,  188 
tolerance  to,  188 


Oarsmen,  longevity  of,  137 
Obesity,  diet  in,  218 

high  diaphragm  in,  216,  603 

of  the  heart,  214 

physical  signs  of,  217 

treatment  of,  217 

with  cardiac  atrophy  and  cardiosclero- 
rEh.  210 

with  comnarv-  sclerosis,  216 


(Edema,  153 

effect  of  drugs  aod  diet  on,  154 

fltiid,  salt  content  of,  154 

lymphagogue  substance  in  the  blood  in, 
153 

of  face,  154 

of  heart  muscle,  138 

pulmonary,  150 

treatment  by  drainage,  155 

types  of,  153 
Oertel's  mount^n  climbing,  198 
(Esophageal  auscultation,  104 
of  mitral  murmur,  332 

tracings,  68 

in  mitral  imufficieney,  58 
Orthodiagraph,  85 
Orthopercussion,  93 
Orthoplessimeler,  94 
Orthopna-a,  148 

mechanical  changes  in  circulation,  148 
Outflow  during  systole,  9 


Pain  down  the  arms,  158 

on  swallowing  in  pericarditis,  483 
precordial,  158 

referred  from  cenical  gani^ia,  158 
sensations,  paths  traveled  by,  286 
Palpation  of  heart,  92 
Palpitation,  157 

and  angina,  286 
cardiac  sensations  in,  157 
with  extresystoles,  71 
Papillary  insufficiency,  323 
muscles,  fatiguing  of,  55 

in  pro{>agation  of  mitral  murmur, 
332 
Paracentesis  abdominis.  155 
Paradoxical  respiration  in  enleroptosis,  599 
Pararrhythmioa,  62,  75 
Paroxysmal  tachycardia,  78,  560 
associated  lesions,  562 
auricular  fibrillation  in,  564 
belching  in,  572 

cardiac  ilulnees  during  attacks,  568 
cerebral  aniemia  in,  568 
coronary  sclerosis  in,  562 
diagnosis  of,  570 
differentiation  from  simple  tachy- 

car<tia,  UTO 
doubling  of  rate  in,  560 
drugs  in,  571 
dyspntpa  in,  567 
effect  on  circulation,  566 
embrjocardia  in,  5^ 
fail  of  blood-pressure  in,  566 
from  ligature  erf  coronary  arteries, 

565 
fulness  of  neck  in,  667 
in  coronary  scleronis,  283 
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PaTOxyemal  tachycardia,  inactivity  of  car- 
<liac  nerves  in,  56& 
inception  of  rhythm  by  auriculo- 

ventricular  buadtc,  564 
interpolated  extrasyetolee,  563 
lesions  in  auric  ulo ventricular  bun- 
dle in,  503 
letrions  in  vagus  nucleus,  563 
occasional  confusion  with  Adams- 

Sl^kee  diseaae,  475 
pi«cordial  pain  in,  567 
rise  of  venous  pressure  in,  566 
sino-auricular  block,  464 
stimulation  of  vagi  in,  571 
sudden  exercise  in,  571 
swallowing  in,  572 
symptoms  of,  567 
theories  as  to  origin,  563 
treatment  of,  571 
tricuspid  insufficiency  in,  568 
types  of.  561 
venous  pulse  in.  561 
vomiting  in.  572 
Parry's  disease  (see  Basedow's  disease) 
Passive  movements,  194 
Patent  foramen  ovale.  466 

pathogeoeais  of,  466 
Percussion,  92 
errora  in,  94 
methods  of,  93 
Perfusion  of  excised  manunalian  heart,  3 
Periarteritis,  diffuse,  252 
Periarteritis  nodosa,  251 
Pericarditis,  480 

adhesive    (see  Adherent  pericardium), 

500,  504 
blood-pressure  in,  32,  485 
etiology  of,  480 
friction  at  back  in,  485 
friction  sound  in,  484 
hiccough  in.  483 
hoarseness  in,  483 
pain  on  swallofring  in,  483 
precordial  pain  In,  483 
purulent.  493 
simple  fibrinous,  483 

diagnosis  of,  485 
prognosis  in.  487 
treatment  of,  4S6 
signs  of,  483 
symptoms  of,  483 
tubereulouB,  494 
fluid  in,  494 
with  effusion,  487 

amount  of  fluid,  487 
blood-pressure  in,  491 
drainage  in.  497 
Ebstein's  cardiohepatic  angle 

in.  489 
effect  on  circulation,  487 


Pericarditis  with  effusion,  enlargement  of 
liver  from,  490 
fulness  of  interspaces  in,  489 
irrigation  of  pericardium   in, 

498 
paracentesis  of,  495 
pericardiotomy  in,  497 
position  of  heart  in,  490 
Rotch's  sign  in,  489 
signs  at  back  in,  490 
signs  of,  489 
symptoms  of,  4S8 
treatment  of,  495 
X-ray  examination  of,  491 
Pericardium,  adherent.  291,  500 

development  of,  426 
Peripheral  resistance,  44 
Peritonitis,  blood -pressure  in,  31 
Petechia  in  endocarditis,  307 
Phosphorus  poisoning,  effect  of,  on  heart  in 

fatigue,  134 
Phthisis,  blood -pressure  in,  31 
Physiological  conditions,  variations  in  blood- 

pressure  under,  26 
Pigmentation  in  hyperthyroidism  (Jellinik's 

sign),  579 
Placenta,  vessels  to,  422 
Pleurisy,  blood-pressure  in,  32 
Pieuropericardial  friction,  484 
Pneumococci  as  causes  of  endocarditis,  303 
Pneumonia  as  cause  of  pericarditis,  480 
blood -pressure  in,  31 
interstitial,  153 
Pneumopericardium.  494 
Polycythsmia,  blood-preesure  in,  30 
Polygraph,  Mackenzie,  52 
Marey,  52 
Uskoff,  53 
Position,  changes  in,  97 

effect  of  change  of,  on  blood-pressure,  26 
Posture,  effect  of,  on  pulse-rat«,  142 
Potassium  iodide,  189 

effect  of,  on  viscosity  of  blood,  39 
for  aneurisms.  552 
in  angina  pectoris,  295 
'  in  arteriosclerosis.  266 

mode  of  administration,  189 
supposed   effect   on   viscoaity   of 
blood,  189 
salts,  effect  of.  on  cardiac  contraction,  2 
thiocyanate,  190 

therapeutic  use  of,  190 
Precordial  pain,  158 

in  cardiac  overstrain,  125 
in  pericarditis,  483 
Pregnancy  and  labor,  pulmonary  cedema  in, 
414 
aortic  cjisease  in.  419 
as  cause  of  Basedow's  disease,  579 
blood-prensure  in,  30 


628 


INDEX. 


Pr^nancy,  broken  compeiwation  in,  416 

effect  on  pulae  and  blood  pressure,  413 
hypertrophy  during,  413 
termination  of,  418 

in  broken  compensAtion,  417 
treatment  of  heart  lesions  during,  410 
Presphygmic  period,  8 
Ficsyetolie  gallop  rhythm,  resemblance  to 
mitral  stenosis,  353 
rumble,  disappearance  and  reappear- 
ance of,  in  mitniJ  stenosis,  345 
(Flint's)  in  aortic  JnsuSiciency,  371 
in  mitral  stenoeis,  347 
in  tricuspid  stenosis,  40B 
Pseudo-anginal  pain,  289 
Pseudo-aortic  insufficiency,  387 
Pseudocardiac  disturisancee,  595 
Psychic  ttisturbances,  159 
ftychotherapy  in  Basedow's  disease,  588 
Puerperal  infection  as  cause  of  Basedow's 

disease,  580 
Pulmonary  area,  102 
Pulmonary  artery,  aneurism  of,  549 

blood -pressure  in,  before  birth,  33 
development  and  maldevelopment 

of,  432 
sclerosis  of,  264 
vasomotor  nerves  in,  34 
Pulmonary  circulation.  33 

action  of  drugs  on,  34 
Pulmonary  embolism,  151 
Pulmonary  hemorrhage,  151 
Pulmonary  insufGciency,  diagnosis  of,  364 
diastolic  murmur  in,  393 
etiological  factors,  391 
forms  of,  390 
functional,  390 
htemoptysis  in,  392 
pathological  physiology,  391 
prognosis  in,  394 
pulse  in,  393 
signs  of,  392 
symptoms  of,  392 
treatment  of,  394 
with  pulmonary  stenosis,  440 
Pulmonary  cedema,  130  ' 

artificial  respiration  in,  150 
in  mitral  stenofiK,  350 
in  pregnancy  and  labor,  414 
signs  of,  ISO 
treatment  of.  151 
Piilmonari-  pressure,  -J4 

pondilions  affecling,  34 
Pulmonurj'  stenoHiH  and  atresia,  causes  of, 
430 
due  to  endocarditis,  430 
due    to    maldevelopnient    of 

branchial  arches,  431 
duration  of  life  in,  441 
staliMiesof,  430,  441 


Pulmonary  atenoeis  in  open  interventric- 
ular septum,  439 
pathological  physiology  of,  435 
with  patent  int«rventricular  sep- 
tum, 433,  437 
Pulsations,  inspection  of,  532 

over  chest,  92 
Pulse,  anacrotic,  in  aortic  stenosis,  386 
arteiial,  41 

curve,  significance  of,  44 
dicrotic,  41 

discrepancies  in  examining,  43 
examination  of  the,  41 
form.  44 

in  aortic  insufficiency  (Corrigan,  water- 
hammer,  collapsing),  372 
qualities  of  the,  41 
rate,  40 

effect  of  ice-bag  on,  165 
effect  of  posture  on,  142 
relation  to  temperature,  46 
types  of,  47 

anacrotic,  47 
biaferiens,  47 
collapsing,  47 
dicrotic,  47 
hyperdicrotic,  47 
normal,  47 
tardus,  47 
venous,  40 

wave,  inequality  and  delay  of,  in  aneu- 
risms, 534 
Pulse-pressuT«,  19 
Pulsus  alteraans,   contractility  diminished 

in.  67 
Pulsus  tardus  in  aortic  stenosis,  382.  385 
Pupils,  inequality  of,  in  aneurism,  533 
Purgation,  169 

in  broken  compensation.  16!1 
rise  of  venous  pre^ure  during,  170 
Purgatives,  170 


Quiet  in  treatment,  103 


Radiographs,  technique  of,  86 

Raynaud's  disease,' 274 

pathology  of,  275 

Rectal  administration  of  digitalis.  178 

Reduplicated  heart  sounds,  104 

Re-education  of  heart  muscle  in  mitral  in- 
sufficiency, 337 

Referred  pains  in  angina  pectoris,  287 

Reflex  cardiac  disturbances,  604 

air-R wallowing  in,  604 
aasocialed  syniptoms,  604 
gastro-inteslinal.  604 

Relative  insufficiency,  323 

Renal  complications  of  canliac  diseases,  156 
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Rendual  blood,  12 

Reepiration,  method  of  recording,  52 

paradoxical  type,  699 
Respiratory  ntio,  ISO 

in  adherent  pericardium,  504 
Reat  in  bed,  164 
Retina,  art«rioHc]eroBii  of,  260 

dilatation  of  veJDB  of,  id  tricuspid  iniuf- 
Gciency,  400 
Retinal  changes  in  congenital  heart  disease, 

438 
Rbeumatic  fever  ae  cause  of  pericarditis,  480 

foci  of  myocarditis  in,  226 
Rheumatism,  blood-pressure  in,  31 

cocci  causing,  301 
Riesa'  sign  of  adherent  pericardlmn,  506 
Right  ventricle,  tonicity  of,  34 

work  of  the,  33 
Rise  of  blood-pressure  on  constricting  the 

femoral  arteries,  142 
Roteh's  sign  of  pericardial  effusion,  489 
Rupture  of  aneurism,  527 


"Safety-vatve"  action  of  tricuspid  valve, 

397 
Salt,  restriction  of,  168 
Salts,  rAle  of,  in  origin  of  heart  beat,  2 
Sauerbrucb  chamber  in  operations  on  heart, 

517 
Scarlatina  as  cause  of  endocarditis,  303 
blood-pressure  in,  31 
pericarditis  from,  481 
Schott  movements.  194 

effect  of,  in  reducing  cardiac  dila- 
tation, 197 
precautions  in,  195 
Second  sound,  100 
Second  wind,  130 

Sensory  slimulation,  effect   of,   on   blood- 
press  uie,  27 
Septum  auric ulonim,  424 
Septum  interpositum,  425 
Septum  ventriculorum,  424,  442 

patent,  effect  on  circulation,  443 
prognosis  in.  445 
signs  of.  443 
symptoms  of.  443 
systoiic  mumiur  in.  444 
trauma  as  cause  of,  442 
treatment  of.  445 
tuberculosis  in,  442 
Sexual  cardiac  disorders,  606,  608 
Sexual  excess  as  cause  of  Basedow's  disease, 

580 
Shocl(,  acapnia  in.  31 
Mood-pressure  in,  31 
diastolic,  over  aneurism,  546 
Sino-auricular  block  from  cooling  sinus,  5 
in  mammals,  7 


Sino-auricular  block  in  paroxysmal  tachy- 
cardia, 564 
Sinus  as  "pace-maker"  of  the  heart,  4 
Sinus  region  in  mammals,  anatomy  of,  5 
Sinus  reuuiene,  424 
Sintis,  rAle  of,  in  mammals,  6 
Sinus  wave  on  venous  pulse,  56 
Situs  trans  versus,  456 
Skull,  fracture  of  the,  blood-pressure  in,  20 
Sleep,  effect  of,  on  blood-preasure,  27 

importance  of,  163 
Smallpox  as  cause  of  endocarditis,  303 
Smoke,  tobacco,  composition  of,  609 
Smoking,  effect  of,  on  cireulation,  610 

precordial  pain  from,  610 
Snapping  first  sound  in  aortic  insufScieney, 
371 
in  mitral  stenosis,  348 
Sounds,  alteration  of,  by  pressure,  101 

in  arteries,  117 

over  veins,  118 
Southey's  tubes,  155 
Spa  treatment,  164 
Sphygmobolometer,  Sahli,  23 
Sphygmogram,  the  absolute,  43 
Sphygmograph,  clinical,  41 

Dudgeon,  42 

V,  Jaquel,  42 

Marey,  42 

Roy  and  Adami,  42 
Sphygmography,  errora  In,  42 
Sphygmomanometer,  v.  Bosch,  19 

Erianger,  21 

(libson,  23 

Hill  and  Barnard,  20 

Marey,  19 

Polain,  20 

v.  Recklingliausen,  19 

Riva-Rocci,  20 
SphygmoBCope.  Pal,  22 
Bphygmotonometer,  v.  Recklinghausen,  22 
Splanchnoptosis,  598 

abdominal  binder  in,  600 

air-cushion  for,  601 

blood-pressure  in,  599 

corset  in  producing.  600 

effect  on  cireulation,  599 

effect  of,  on  respiration,  598 

level  of  diaphragm,  598 

overfeeding  in.  601 

pulsus  paradoxus  in,  600 

syncope  from,  599 

tracheal  tug  in,  ,599 

treatment  of,  600 
Sputum,  prune-juice,  151 
Stair  climbing,  beneficial  effects  of  graded 

pauses,  198 
Stasis,    effect    of,    on    proiiucing   cardiac 

cedema,  i;i8 
Stellwag's  sign  in  Basedow's  disease,  583 
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StenoBiH  of  uthinuB  of  aorta,  4&3 
Sterilization  of  patieotE  with  broken  com- 
pensation, 419 
Stethoscope,  binaural,  eesentiale  of,  101 

monaural,  100 
Stomach,  eounds  over,  in  adherent  pericar- 
dium (Riesa),  506 
Stoppage  ol  venlricles,  465 

in  Adoma-Stokes  disease,  468 
Strain,  effect  of,  on  the  heart,  136 

exercises  of,  133 
Strophanthus,  173 
Strychnine,  181 

and  digitalis,  316 
clinical  elTecte,  181 
effect  on  biood-pressure,  182 
effect  on  cardiac  tonicity,  181 
in  cardiac  dyspncea,  149 
indications  for,  183 
pharmacological  action  of,  181 
preparations  of,  181 
Sudden  death  in  angina  pectoris,  288 
Suture  of  wounds  in  heart,  516 
Swimming,  effect  of,  on  heart,  133 
Sympathectomy  in  Basedow's  disease,  500 
Sympathetic  nerves,  relation  to  exophthal- 
mos, 583 
stimulation  by  thyroid  secretion, 
577 
Symptoms  of  adherent  pericardium,  503 

of  cardiac  disease.  147 
Syncope  in  paroxysmal  tachycardia,  56S 
Synechia  pericardii,  500 
Syphilis  as  cause  of  arteriosclerosis,  15S 
as  cause  of  endocarditis,  304 
in  etiology  of  aneurism,  522,  526 
of  the  myocardium.  244 

with  precordial  pain,  244 
Systolic   murmur   in    mitral    insufficiency, 
331 
retraction    along   left  cardiac  border, 

329 
retractions  over  heart,  01 


Tabagism,  GIO 

Tachycardia,  paroxysmal,  560 
Tea,  effect  of,  611 

prohibition  of,  169 
Tests,  functional,  of  cardiac  e/Bciency,  141 
Theobromine,  185 

in  anpna  pectoris,  1S5,  296 
Theocin.  185 

Theophylline  in  angina  pectoris,  206 
Theories  of  heart-beat.  3 
myogenic,  3 
neurogenic,  3 
Third  heart  sniind.  frequency  of,  in  normal 
individuals.  109 
in  aortic  Insufhciency,  3T1 


Third  heart  sound  in  mitral  stenosis,  350 
mechanism  producing,  107 

Thread  galvanometer,  60 

Threshold  percussion,  93 

Thrill,  systolic,  in  aortic  stenosis,  384 

in  congenital  heart  disease,  439 
in  nutral  iosufGciency,  330 

Thrills,  mechanics  of,  02 

Thrombi  in  cardiac  chambers,  243 
in  mitral  stenosis,  243 

Thromboangitis  obliterans,  276 

differentiation   from   angeioneuro- 

868,276 

Thyreoglobulin,  576 

Thyroid  gland  changes  in  Basedow's  disease, 
585 
size  of  normal,  585 
Thyroid  heart,  574 

(hypothyroidism),  576 
formes  frustes,  674 
from  pressure,  674 
in  simple  goitre,  574 
Thyroid  secretion  (see  Hyperthyroidism), 
578 
of  thyreoglobulin  and  iodothyrin, 

576 
physiological  effects  of,  577 
relation  to  histological  structure, 
576 
Thyroidectin,  588 
Thyroidectomy,  580 
Tobacco  angina,  293 
Tobacco,  effect  of,  on  circulation,  610 

on  coronary  circulation,  611 
"Tobacco  heart,"  600 
Tc^acco,  precordial  pain  from,  610 

prohibition  of,  169 
Tobacco  smoke,  composition  of,  609 
Tonicity,  effect  of  digitalis  on,  176 

effect  of,  on  cardiac  overstrain,  135 
effect  of,  on  residual  blood,  135 
factors  producing  changes  in,  13 
of  (he  cardiac  muscle.  11 
of   the  heart  in  mitral   insufficiency, 

328 
of  the  right  ventricle.  34 
Tonograph,  22 
Tonsillecf-omy  in  endocarditis,  317 

in  mitral  insufficiency,  337 
Tonsillitis  as  cause   of   Basedow's  disease. 

580 
ToniiB  (see  Tonicity) 
Tortuous  arteries.  260 
Tracheal    percussion    shock    in  aneurism, 
533 
tug  in  aneurism,  533 
Training  at  end  of  (reatmenl,  199 

effect  of.  130 
Trauma  as  cauxe  of  thoracic  aneurism,  526 
canliac,  513 
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Trauma,  lesions  due  to,  519 

of  heart,  518 
Treatment  of  heart  failure,  general  princi- 
ples, 163 
relation  of,  to  occupation,  190 
Tricuspid  area,  102 

Tricuspid     insufficiency,     arrhythmia     in 
cases  of.  402 
diagnosis  of,  404 
effect  on  circulation,  397 
functional,  306 

in  paroxysmal  tachycardia,  568 
orfcanic,  396 

patholoK't^'il  physiology,  397 
symptoms  of,  399 
systolic  murmur  in,  400 
treatment  of,  404 
variations  in  munnur,  401 
venous  pulse  in,  398 
Tricuspid  stenonis,  406 
cyanosis  in.  408 
effect  on  the  circulation,  407 
etiology  of,  406 
occurrence  of,  406 
pathology  of,  407 
presystolic  nimble  in,  409 
pulmonury  infarction  in,  409 
treatmenl  of,  411 
Tricuspi<l  valve,  demonstration  of  action  of, 
10 
malformation  of,  458 
opening  of.  55 
Trigeminal  pulse,  72 
Truncus  arteriosus.  422 
division  of,  435 
Tuberculosis  ae  cause  of  endocarditis,  303 
in  persons  with  mitral  stenosis,  342 
in  pulmonury  slenoeis,  440 
of  the  heart,  244 
Tumors  of  the  heart,  245 

hicmopcricardium  from,  246 
Typhoid  fever  as  cause  of  Basedow's  disease, 
580 
blood 'Pressure  in,  31 


Ursmia.  blood -pressure  in,  28,  29 
Urine,  albumin  and  cuats  In,  156 

amount  of  in  cardiac  disease,  156 
chloride  metabolism  in,  156 


Vagus  currents,  with  heart-beat,  157 

with  respiration,  157 
Vagus  effect  in  producing  heart-block,  461 
Valve,    Eustachian    (of   the   inferior   vena 

cava),  424 
Valves,  auricnio ventricular,  diastolic  closure 
of,  56 
in  veins,  closure  of,  50 


Valves,  movements  of,  8 

position  of,  in  diastole,  10 
Valvular  areas  in  auscultation,  102 
Vasa  vasorum,  changes  in,  in   arteriosclero- 

sis,  250 
Vascular  crises,,  blood-pressure  in,  30 
Vasomotor  angina,  29t 
Vasomotor  crises,  270 

hypotensive,  274 
use  of  nitrites  in,  270 
Veins,  cardinal,  422 
sounds  over,  118 

umbilical  (omphalomesaraic),  422 
visible  pulsations  in,  49 
vitelline,  422 
Venesection,  165 

contraindications  to,  166 

effect  of,  in  hypertension  of  intracranial 

origin,  30 
effect  of.  on  theciroulalion,  166 
in  arlerioecleroBis,  266 
techni(|ue  of,  165 
Veno-auricular  junction,  anatomy  of,  5 
Venous  prcseurc,  141 

detennination  of,  32 
effect  of,  on  Blling  of  the  heart,  11 
in  broken  compensation,  141 
in  neurasthenics,  593 
in  paroxysmal  tachycardia,  560 
Venous  putse,  49 

diastolic,  56 

double,  49 

in  auricular  paralysis,  57 

in  paroxysmal  (ach}'cardia,  561 

information  furnished  by,  58 

negative,  49 

physiological.  49 

positive,  57 

preayatolic.  56 

relation   to  atmospheric  pressure, 

50 
technique  of  tracings,  50 
visual  examination  of,  56 
Venous  tracing,  interpretation  of.  63 
Ventricle,  left,  pressure  within,  18 
Ventricle,  third,  432 
Ventricles,  filling  of,  9 
Ventricular  muscle,  anatomy  of,  8 
Viscosity  of  the  blood.  38 

apparatus  for  clinical  determiiuk- 

tion  of,  :« 
factors  influencing,  38.  39 
diet,  39 
hydremia.  39 
number  of  rcii  blood-cells, 
39 
Volume  cur^'e.  method  of  recording,  9 
Vomiting,  blood- pressure  in,  32 
Von  Graefe's  sign  in  Basedow's   disease, 
583 
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WalkinK  in  treatment  of  heert  Modb,  197 

regulation  of  speed  and  icsplrKtion.  198 
Water-hammer  pulse,  47 
Weather,  effect  of,  on  cardiac  Bymptoma,  147 
Whiskey  in  cardiac  diaease,  ISS 
Wiring  treatment  of  aneurism,  552 
Work  of  the  heart,  26 
Worry,  effect  of,  on  circulation,  612 
Wounds  of  the  heart,  S13 

control  of  hemorrhage  from, 
517 

.results  of  operation,  518 

suture  of,  516 
Wrestling,  effect  of,  on  the  heart,  133 


Xiphist«mal  line  as  sign  of  level  of  dia- 
phragm, 598 
X-ray,  cardiac  shadow,  83 

examination  in  oblique  axes,  M 
of  adherent  pericardium,  507 
of  sclerotic  urteries,  260 
magnification  of  shadow,  82 
methods  of  examination.  SZ 
oblique  illuminations,  S3 
pulmonary  shadows,  83 
'  shadow  in  aneurism,  586 


Zander  ezerdaea,  197 
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